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ABSTRACT

_ .A ‘The Atomics International Nuclear Development Field Laboratory, located

' _af*Santa Susana, Califormnia, is evaluated with respect to its adequacy as a loca~
tion for nuclear Ireact‘ors. In order to adequately describe this site, much of the
al:r'eady existing site descriptive information is collected and additional data are,'

previded', . especially with regard to the meteorological and _hydroldgical aspeet'S'.

The adequacy of the meteovologlcal data which exist for the 51te is examlned...
It is concluded that although meteorology does play a part in site development
and fac1l1ty hazards evaluations, the short distances between facilities and to’
. the sn:e boundary relegate d1ffus1on and partlcularly the. knowledge of dlffueuon
pa_ra.meter_s to a relativ ely unlmportant consideration. As a result, 1t is not :

' consider.ed necessary to institute a meteorological measurements prOgraIn-.

rI.'he overall adequacy of the site is alsoc examined. However, since crlterla.
_ito Judge the adequacy of 'a multiple {(and independent) reactor facility site were
not avallable, partlcularly considering on-site effects, a set of crltena wh1ch
can be used in such an.evaluatlon are developed. Con51derat10ns in this regard
~included' .the esfablishme'nt of lirmitations as to the initial dose as well as the
dose due to residualeffects, particularly ground contamination from fallout the _
layout of fac1ht1es on the site, insofar as preventing interaction between fac111-::.,"'
._tles and the location of adequate emergency assembly areas to be utlhzed in the A

event that evacuat1on is. requlred

.

.o In add1t10n, a brlef'dcscrlptlon of each reactor facility on the site is pre--"v
'sented, together with information on the program- presently being conducted and
. the future plans for use of the facility. The maximum credible accidents in each -
‘reactor fa-c:.hty are-summanzed and the radiological consequences thereof are.
'ie—e.valqated using_a _cori.si’sten‘t'analyt'icalf model in order to place the results en
- a common basis. ' '
By -'cvorriparing the dose ‘c'rite'ria.-whi'ch are established with the results ob-

._'tained from the re-evaluation of the radiological aspects of the maximum cr'e:di-
ble. acc1dents,' including the 1nteract10n effects between facilities, it is concluded

‘that the site is perfectly. adequate to contain those reactors already in e*nstence

and tho_se presently under construction.
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Ut111zat10n of an alternate approach: to-develop reactor site cr1ter1a w}nch
in effect estabhshes de51gn criteria for any future reactor fac111ty tobe located
>on the 51te cons1de-r1ng only the meteorolog1ca1 and environs population distri-
but1on aspects of the site (knowledge of the reactor design not being requlred)

W111 prov1de assurance that the adequacy of the site will not be compromised by

.the 1nsta11at10n of addltlonal reactor fac111t1es.
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I. INTRODUCTION

Atomics International was requested by the Atomic Energy Commission to
prepare a report presenting those aspects of its Santa Susana Nuclear Field
Development Laboratory which are required to evaluate the overall suitability
of the site for existing facilities and for future expansion. In addition, Atomics
International was asked to provide information concerning the appropriateness
of the meteorological data used in the hazards evaluations performed for the

reactor facilities presently located on the site. This report provides this in-

formation.

" In order to evaluate the adequacy of the site, it was necessary to establish
a set of criteria by which the site could be judged. ‘In'deve'lopi"ng these criteria,
it was realized that the evaluation of a site containing multiple reactor facilities,
and numerous other facilities as well, involves considerations in addition to
those normally taken as potentially affecting the healfh and safety of the génesral
publi;:. An investigé.tion of these additional considerations was undertaken and

the necessary criteria developed.

One aspect of these criteria-is the stipulation of limits for the prompt and | ) ,
delayed doses received in facilities adjacent to and/or the environs of the build-
ing in which a reactor suffers its maximum credible accident. In order to de-
termine the radiological consequences that would resuli from the maximum
cr_édible accidents p,ostuiated to occur in the various reactors on site, the appli-
cabl_é hazards reports were reviewed. As could be expected, it was found that,
sﬁbsequent to the prepaiaﬁion of the first hazards reports, boih the meteorologi-}
cal data and the analytiéall methods used in determining the radiation exposures
Have changed to some extent, the change being e{rolutidnary in nature and a.ris»invg‘
out of néw developments and improvements in knowledge of these areé.s_. As a
rres;u_lt', it was 'necessa_.ry, for the purpose of this report, to i-é—évaluate the
fédiélogical_ consequences of the maximum credible accidents specified in the
hézards reports. ‘This was done primarily so that the results could be pl'ac_ed' '
on a common basis, especially with regard to the microscopic data used in the
ca.l'cu],a.tié'ns, the extent of fission product release from the reactor cores, and
the ;ﬁet_‘.hods by which the doses were evaluated. The results of this re-evaluation

are included herein.
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These results are then compared with’ the criteria which have been devel-
_oped, and the overall a.deqaa,cy of the site is esta.bhshed 1nsofa.r as that aspect -
of the criteria is concerned 'I'he other consxdera.tztons relative to site adequaCy

.as’ ‘established in thls report, are also’ compared a.nd appropr1ate conclusions

' dra.wn

 NAA-SR-7300

lﬂlllﬂﬂllﬂllﬂll)lllﬂlllﬂﬂlﬂlﬂllilﬁlllﬂlﬂimﬂmlﬂl

BNA08401069

Document Provided and Located on:
http://www.RocketdyneWatch.org



II. SITE INFORMATION

A. DESCRIPTION OF THE SITE

1. I.ocation

The North American Aviation Field iaboratory is located in the south-~
eastern portion of Ventura County, adjacent to the Los Angeles County line. The
site is located about 29_nii1e's from downtown Los Angeles. (See FiguresIl-1and
H-—Z,) Its distance irom, and directional relationship to various _sur.roundihg
populated communities is:

Canoga Park - 6 miles east-southeast
Chatsworth - 6 miles east-northeast
Woodland Hills - 8 miles southeast
Calabasas - 7 miles south

Thousand Oaks - 8.5 miles southwest
Simi - 5 miles northwest
Sa;nta»Susa_na.- -3 .zni.les north

Susana Kanolles - 3 miies northeast

The site lies entirely within a pocket formed by the higher sﬁrrounding
Simi Hills, thus affording reiati\}ely complete isolation of the Field laboratory
from direct sight of the various communities listed above. Its higher é.lcvati’c;n,"
ranging from 800 to 1000 feet above the populated valley floors, serves :Eurther

to enhance its isolation characteristics.

The main access road to the site originates in the San Fernando Valley
near the communities of Chatsworth and Canoga Park., This road has two lane;s
» and is. pavréd throughout its length. Although grades are relatively steép in 7 vi
places, the road is designed to permit negotié&on by all 'c,onéeivable' trucks and
loads. This road has served as the access road for all construction acfivities
since the inception of the Field Laboratory in 1948. An auxiliary paved road,

adequate for passenger vehicles, leads from the site to the Simi Valley.

2. NAA Property

.~ The North American Aviation site property includes both the Rocketdjrné

Propulsion Field Laboratory and the Atomics International Nuclear Developr_hent :

— DRI AERER
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'Field Iaboratory. The total site encornpasses approximately- 1900 acres, of
which about 290 acres are under the administrative control of Atomics Inter-
national. Of this 290 acres, about 60 are presently under option by the Atomlc

-Ene rgy ComIrll ssion.

_ The access roads enter the site at the extreme easterly edge" of the Rocket-
dyne area. {(See Figure Ii-22.) The primary 1nterna1 road proceeds from the '
eﬁt-ra-c_e security post in a westerly direction through the length of the Ro:cketdyne
.area to th.e'Atomics ]‘nternationalf;seco.rity. station, Bui.lding‘62-3,. (See F ig-ure : |
Il—3'. y. : . , S o

| Immediately adjacent t_o. and east of the Atomics ]fnter’national entrance .is _
the Rocke‘tdyrie Area’ Ir Adm1nistrative Support area. Fire control and emergency
services are located here to serve the Rocketdyne Area II and, if necessary,

support Atomlcs Internat1onal's emergency forces.

'I‘he Rocketdyne Propulslon F 1eld Laboratory is divided into two maJor
test areas.. Each contains. eng1neer1ng, administration, and supportlng activi-
'tles for. varlous test stand complexes associated with them, These test stands
are isolated, either sn1gly or in ‘small groups, from ‘other activities by 1nterven-".
1ng terraln and distance. This isolation is increased. in relation to’ Atom1cs o

Internatlonal's Nuclear Development Field Laboratory.

3. Nuclear Development Fleld Laboratory Bulldlngs and Layout

, F1gure II-3 illustrates the layout of the Nuclear Development Field
laboratory. The follow1ng is a brief descr1pt1on of some of the 81gn1f1cant
bulldlngs on the Al site; for the most part this. descrlptlon does not include the -

reathOI- bulldlngs descrlptlons of Whlch are included elsewhere in this report

, Bulldlng 040 the Atomlcs Internat10nal Control Center, contains the -
Nuclea.r Development F1e1d La.boratory headquarters for plant protection,: f1re
department health and. safety,‘ and emergency medical treatment Th1s bu11d-
ing is equ1pped with the master control panel of the crltlcallty, ‘radiation, and
fire alarm systems which permlts automatic detection of these and other hazards.
at the Control Center. Other detection alarms wluch register in the Control
Center 1nc1ude 1ntru51on : smoke, and certain water levels 1mportant to maintain-

1ng safe operatlon of the facility.
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Bnilding'064 ";onrce and Special Nuclear Materials Storage, c':o'ntains v
a concrete shlelded vault for safekeeplng of most of the nuclear mater1als not
'1n use at the site. . This . bU.lldng is- surrounded by an exclusron fence to prevent

_ entry by u_nauthor1zed persons. -

Bulld1ng 029 dlrectly south of Bnllchng 064 ‘is the -R'adia.tion Measure-~
'-_'mer\ts Fac1hty, used for" cahbratlng 1nstrurnentat10n. Rock barriers surround-
'1ng the bu11d1ng act as natural shz.eldzng from stray backgxound radlatlon which

m1ght or1g1nate from other operatlng bulldlngs in the v1c:1n1ty'

_ The SNAP complex (comprlslng about 17 acres) is due west of Bmldlng
<0V6.4.: Bulldlngs 036 and 037 are offv‘es providing space for englneerlng support
‘.vof the eastern port' on of the SNAP area. .Other SNAP non-nuclear bulldlngs
comprz.sxng th1s eastern _portron are 032 and- 027 Where mechamcal thermal
,-,-and v1brat10n tests are performed on reactor components and 025, an expen-

: v'mental la.bora.tory Wh:tch conta1ns varrous mock ups precedzng 1n—cell work.

""he radloacuve waste storage fac1hty is located north and west of tne
.'-a.rea descrlbed above in Bmld:.ngs 021 and 022 These bu11d1ngs contaxn pack-—

’.Eaglng and decontamxnanon areas and radloactlve waste storage vaults

Bu11d1ngs ()05 a.nd 006 to the south and east of the SNAP area, are the
l_--Orgamcs and Sodlum Laboratorles respectlvely._ T‘1ese bulldlnbs are cc*npany; :
_owned and operated as drstlngulshed from the SNAP bu11d1ngs ‘which are
'Govermnent funded ' ‘ |

) West of Bu11d1ng 006 are- varlous test loops fuel and control rod test .
-bu11d1ngs and a shell-s1de heat transfer test structure. 'I‘hese are in ceneral

,support ‘of- the Sodnun Graphlte Reactor program. |

‘ The non nuclear bu1ld1ngs 1n the western port1on of the SNAP complex
'.are 013 057 038 and 039. Bulldlng 01 is: a. components assembly and perfor-
"mance testlng area for the va.rlous assembled parts -of the reactor systems.

: :Buﬂdlng 057- is used for the development of ground handhng eqmpment for opera- .
f'tlons at the launch srte. Bu11d1ng 038 is am ofﬁce bulldrng for engrneenna sup-v '
:-‘vport of. the westerly portlon of the SNAP complex, and Bulldlng 039 houses the
AEC techmcal sta.ff admlnxstratzng the bulldxngs presently under or pendrng

construct1on. -
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Building 011, southeast of the SNAP area, contains the Atomics Inter-
ﬁational general warehouse; shop, transportation, and administrative support
for the Field Laboratory. ’ '

Continuing westerly along the main road are Buildings 020, 009, and 100,
' B’uildingé 009 and 100 contain critical assemblies. Building 020 is known as the
Compone'x';t" Development Hot Cell. In it are located four large (juxtaposed) ho.t_' :
' oells equipped with viewing windows and remote manipulators ope rated irom. a_.
,'common galle ry. In addition, the bmldlng contains a well- -equipped ‘machine

.'shop for ha*ldhng rad1oact1ve mater1als.

East and southeast of Building 020 are various small development bmld—“
ings, test loops, and fuel and control rod test structures. The personnel. popu- o
.lation de‘_nsity in this a.é_:'ea is extremely sparse eompared to that for the "ot.her' '
.portions'of the site. | o '

" Due east of this group is the Atomics Internatxonal Sewage- Di sposa.l Pla.nt
»B\uldlng 600 ~which is located on Rocketdyne property.

The daytlme populanon of the major bmldlngs on the Al portlon ‘of the
31te is shown in" Ta.ble II-1. At present there are about 600 personnel on the Slte

_ d_.a:mng normal daytime shlft_hours.

‘4. Site Topography

. The North American Aviation Field Laboratory site is situated-'in..ruggéd
terrain typical" of that ﬁsually found in mountain areas of relatively recent ge‘o;-- o
4logic.ag-e’.‘ The entire terrain is generously sprinkled with exposed outcropplnge
rising above the more level patches on which most of the facilities are located.
The Rocketdyne test stands occupy some of tae hlgher and more remote’ outcrops ‘

-_whlch exist on the site.

The overall site may be déscribed as an irregular plateau with eroded :
gullie_s at the perimeters. Ele_v_a.txons of the general site vary from 1800 to 2'100-.
feet above sea level, with extremes of 1650 feet and 2250 feet. Figure -4
'inchca.tes the rugged nature of the terrain, as the 25-foot contour intervals are

very close to each otner

) 'I'he 'Atom:rcs International site, as distinguished from the Rocketdyhe
- area, is located on the relatively level terrain known as Burro Flats. The sur-

face te':r.;‘a_in is partly mantle consisting of sand and clay soil, with a light.
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TABLE II-1

NORMAL DAYTIME POPULATION OF BUILDINGS AT THE Al NUCLEAR
, FIELD DEVELOPMENT LABORATORY

g&i%:f Building Name ‘ Population
003 Engineering Test Bldg. - 20
005 Organic Laboratory 32
006 Sodium Laboratory 30
009 - SGR-OMR Critical Experiments Laboratory 15
010 SNAP-8 Experimental Reactor : 5
011 Warehouse and offices 38
o12%* SNAP Generalized Critical Bldg. 6
013 Non-Nuclear Component Assembly and Performance

. Test Bldg. ' 6
0197 Flight Systerms Nuclear Test Bidg. 20
020 Components Development Hot Csii 26
021 R/A Waste Decontamination and Office Bldg. 6
022 R/A Waste Storage Vault 6
024 SNAP Environmental Test Facility 10
025 SNAP Experimental L.aboratory ' 15 .
026 Large Component Test Loop 7

027 Non-Nuclear Vibration and Shock Test Bldg. . 12
028 Shield Test Experiment Facility - 5
030 AE-6 Counting Room and Workshop 3
032 Thermal and Vacuum Environmental Test Bldg. 12
035 AE-6 Office Annex _ 15
036 SNAP Office Bldg. 45
037 SNAP Office Bldg. No. 2 44
038 SNAP Office Bldg. No. 3 40
039 - AEC Office Bldg. ' 5
040 Protective Services Control Bldg. . : 15
041 SRE Component Storage Bldg. » 2

: 049 OMR Prototype Experiment 3 :
056* Flight System Test Bldg. 12(est.)
057 Launch Handling and Mobile Equipment .

o Development Bldg. 7
059* SNAP-8 Ground Prototype System Test Bldg. (S8DS) 12.
073 ‘Reactor Kinetics Test Bldg. 6
083 Reactor Kinetics Control Bldg. 2
093 AE-6 Reactor Building 12
100 Epithermal Critical Experiment Laboratory 15
143 Sodium Reactor Experiment 30
153 Sodium Service Bldg. ' 2

163 Site Service Bldg. : : 15
343 Guard Building 3

~353 Orgam.c Reactor Development Bldg. ) 10

" 356 HNPF Fuel Handling Test Facility 3
357 HNPF Sodium Pump Loop 3

363 Mechanical Component Development Bldg. .10

373 Experimental Development Bldg. 16

- 375 OMR Control Shelter Bldg. 5
383 Instrumentation Bldg. is
453 AE-6 Fuel Handling Bldg. 2

623 Guard Bldg. - 1

) #Presehtl‘y under construction or propesed as of May 15, 1962.
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 covering of xerophytic mesquite and grasses. ' The unused ravine areas have -
ﬁsome stands of: scrub live- oa_ks ’ ' : IR
B. POPULATION DISTRIBUTION AND PROJECTION

l DlS trlbutlon

R The greatest populatlon den51ty in.areas cont1guous to the Fleld Labora—
_'-.'itory occurs 1n the We st San Fernando Valley, partlcularly in the commumt1es
',{l'of Canoga Park Chatsworth and Woodland Hllls. (See Flgure II 5 and: 11-6 ) A ‘
R NOne of these partlcular commumtles 1s closer ‘than. 6 m1les from the test 31te. ~:' -
; .Other comnrunu:les of mucn lower populatlon dens1ty, but also. contzguous to the‘ :

' ts1te are S1m1 and Santa Susana located in thé Simi Valley. The nearest of

the se 1s the town of Santa Susana. loca.ted about 3 mlles from the Atomlcs lnter—'f_:'i-‘

1 natlonal portlon of the s1te.

) All commumtles and scattered reszdentlal areas in the v1c1mty are seoa-' "
Arated from the F:Leld Laboratory by an expanse of hxlls and rug ged terra1n as

) 'well as by d1stance. ’

2 Populatlon Growth and Trends L

Acce331b1e areas 1n the San Fernando Valley have marked potennal

' _growth capab1ht1es.: Contn.but1ng to the growth trends are the present mdustr_.

al1zat10n of the west valley, cau51ng 2a bulldup of, labor pools and the overflow of o

:'populatlon from more densely settled areas

_ Ventura County's potent1a11y hab1tab1e reglons in. the general VlClth of
the Fleld Laboratory, 1nclud1ng the Slm1 Valley, ‘are also 1nd1cated as. rapldly
“-"grow;.ng areas. Although lagg1ng behmd the San Fernando Valley growth trend

- ”the demographlc forecast is. for saturatlon w1th1n 50 years.

. The pro_]ected ultnnate populatlons for the varlous cornmumhes in: close o

: E-?proxnnlty to the F1e1d Laboratory are as: follows

a) San Fernando Valley (total) ‘I‘hls entlre area covers approxxmately
130 000 acres. Assumlng a 65% res1dent1a1 use and a.n ultnnate -
' populatlon den51ty of 22 persons per acre, ‘the. estlmated ultnnate

populatlon is 1 859 000 persons. L

- ""‘A_'I.l 1nformat10n concermng populatlon has been der1ved from f1gures released
by c1ty and county planmng commls 51ons. ' : :
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1} Canoga Park: The approximate area is 7,500 acres. Assum-
ing high residential use of 80% and a density of 22 persons.

per acre, the ultimate population is estimated at 132,000.

2) Woodland Hills: The approximate area is 6,600 acres, with
only about 70% suiﬁat;le for residential occupancy because of
the characte.r' of the terrain. Larger, more expeﬁsive home-
sites reduce the ultimate population density to 17 persﬁons pe;‘ _

acre, resulting in an estimated ultimate population of ’7_8;540.

3) -Chatsworth District: The district covers approximate«ly
9,600 acreas with a relatively large percentage of unsuitable
terré,in and séme acreage reserved for indusfria.ldeivelop—,
ment. The assumed residential development and density are - -
65% and 20 persons per acre, resulting in an estiz_n‘ated ulti-

mate populaﬁdn of 124,800.

b) Calabasas Ai-ea.: This area is located west of the community of
Woodland Hills and southwest of the Field Laboratory site. ._ The
‘area ,'éompriSeé aﬁ;pro:dmately'~f€2,800 acreas with some.i-ugged .
terrain among the gently rblling hills. AsSurﬁihg about 30% suit-
able for residential occupancy, and typically suburban living con- -
ditions with a dens-'ity of 10 persons per acre, the estimate‘d ulti- -

mate population is 188,400 persons.

c) Simi Area: This area includes the entire Simi Valley as well as
contiguous canyon areas, which, to some degree, are also suitable
for habitation. The estimated.population by the year 2000 is 70,00(');
This assumes a quasi-suburban development maintained to that -

year.

Population growth for the areas mentioned above are shown in Figures

II-5, II-4, and II-7.

3. Population Encroachment

As population saturation is approached in various areas, itis anticipated -
that séme remote, less desirable regions may be opened to development. How-
ever, the limits of encroachment, as predicted for the years.l‘j?o and 1980, are
still separated from the Field ILaboratory by the rugged teri'a.in that surrounds.

it.

- NAA-SR-7300
I1I-15

ghh
A RER AR AR
KEiR

BNA0O8401084

Document Provided and Located on:
http://www.RocketdyneWatch.org



<
o
=z
>
o
-E
‘.5/“97
-/“/%/co.
}g‘11‘1
<
=
.-
o
‘o
.-
R
z
<

NLNDBL

1]
’
*
1)

*

B.utagsbbagts Sety TV
! . $)

% ¢

e

“CORAIOANYILLE

e >

=2 - = .

I3 v

i?' - o

2‘: - o wud

= —_— O o
L S <t =
<< — -
[-Ta—

o -
=z
>
o

¥ S
£33y 94,
’333?,’5’4.
Oy
R
a o o'

FIELD

NAA
LABORATORY

o ote® e’
Lo XA SR8 .
- o\ = -

LEGEND

EL%:)

NOTES!

LT

o e PALILIYY NOURDAAY

4 CACH oo AIPREMINTY 200 PLatONE

A AuTE

2

®
0]

P TY Y T Y )

"t v

weoo 10,400 e

s

#0080

GRAPHIC. SCALES -

e COUREY BOUNDANY

. mene (21T DOUNOARY

tnmaamsans CONNUIITY BOURBAAY

NAA-SR-7300
I1I-16

Figure 11-7. Proje.:c'téd:fPQpﬁla_fi_bn Dér;éity fo_f-Site Environs ~ 1980

ARG

Document Provided and Located on:
http://www.RocketdyneWatch.org

BNA08401085



Figure II-8 outlines the existing and predicted encroachment limits for

the areas contiguous to the Field Laboratory.

C. METEOROLOGY ANuL CLIMATOLOGY

1. General Area Climatology

The I.os Angeles basin in a semi-arid region, controlled for the most
part by the semi-permanent Pacific high-pressure cell. The seasonal changes
in the position of this'cell influence to a great extent the weather conditions over
the é.rea. The Pacific high-pressure cell extends from Hawaii to the Southern
California coast, with the associated subsidence inversion tilting downward from
Hawaii to the California coastline. During the summer season, the highis dié-
placed to the no}:th, resulting in mostly clear skies with little precipité;ti_o_ﬁ. Ir
the winter, the Pacific high moves south far enough to allow some of the Pacific
lows and their ass'o-piaited' fronts to move through the area, producing iight to
fnodefate precipitation. Duve to off-shore pressure gradients and frontal pas-

sages; the 'w~indsi are predominantly from a northerly or northwesterly direction.

a. ‘Locatio'n of Weather Stations

The U.”S. Weather Bureau takes complete surface observations at
three >}.c'>c'a.ti‘u.;_ns in the Los Angeies area: The City Office in downtown. Los Angeles,
29‘mile‘s SOu‘theastiéf the Atomic’:s International Nuclear Development Field L_a.bo~
ratory; the Los Angeles International Airport, 28 miles southeast of the site; and '
the Lockheed Air Terminal in Burbank, 22 miles east of the site. The Burbank
station is the nearest to the site but has an elevation of 700 feet, which is about .
1100 feet below that of the site.

As part of the Rocketdyne Division's program, a network of three
stations, each providing c‘o_ntinuoué vrecordings of wind speed and direction, has
been established at the North American Aviation Field Laboratory. The
ioca.ti_on of these stations is shown on Figure II-4. In addition to the R‘ocketdy'ne'
instruments, the e are a number of similar instruments located at va.vr'i»ous of
the Atomics hlterﬁational facilities (Buildings 009, 024, and 143). (See also

Figure II-4.}

b. Site Temperatures and Precipitation-

The Nérth American Aviation Field L.aboratory is located in the

Simi Hills, a low, marrow range separating the Simi and San Fernando ValleYS.'
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Thevlov;_r altitude and ocean influence make for a relatively mild climate through-
out the yeér. In addition, ‘the elevation of the site, averaging about 1800 feet
M. S. L. aund about 1000 feet above the surrounding valleys, provides a further
moderating influence on the temperature regime. In general, minimum ten;i-
pvera;ure'svare higher in winter and maximum temperatures lower in summer
than those at Burbank.

.

For approximatély 30 days of the year, temperatures at the site are
“above 90°F , with an annual maximum of 102°F, while about 3 days each ye'a'f :
_show temperatures below 32°F, with an annual minimum of about 29°F. 1In 'a
50 year perib'd; it is anticipated that the maximum might rise to 109°F and the
:fninimum'drop‘ to 18°F.

The prec1p1tat10r is extremely variable, with ,ndanjr years having -‘léss_
than half the normal a,xnount Simnilarly, most years have no snowifall at a.l‘ -
“the occasional year W1th a moderate fall accounting for the measurable average.

The sta.tzstlcs for average and heaviest precipitation are given in Table II-2

TABLE II-2

MEANS AND EXTREMES IN PRECIPITATION FOR
PERIOD OF RECORD

Heaviest
Mean {50-year
(in.) probable)
in.)
Anmual 16.0 40
Summer half yr (May-Oct) 1.0 7
Winter half yr (Nov-Apr) 15.0 _ 38
Rainiest month (Feb) _ 3.5 15
Rainiest 24 hr in 50 years - 8.5
Annual snow , 1.0 ' 12
Maximum 24-hr snow - 10
Number of days with 0. 01 in. 40 _
ar more .
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2. Site Meteorology

Observations at and in the vicinity of the site, combined with related
data from other areas, indicate average surface wind conditions as shown in
Table II-3.

TABLE HI-3

SURFACE WIND CONDITIONS AT THE SITE

Summer ‘Winter
Prev.aili‘ng' afternoon direction g WNW ’ NW
Prevaxhpg early morining direction ESE ESE
&Average daytlme speed. 8 mph 6 mph
Average nlghttlme speed 3 mph 3 mph
: Maxunum wind 30 mph at leastonce peryr..
- (L-minute average) : . 55 mph once in 50 yr.

_ Dur1ng the early mornmg, the surface W1nd passes over Burro Flats .
'1nto the Simi Valley. In the afternoon, the wind reverses and is curectedvgene;r-_-

ally towa.rd the San F ernando Vi a.lley.

Upper wind flow (a.bove 4000 feet) pla.ys little or no role in the transport
of any efﬂuent from the srl:e. Th1s is due to the fact that, although some inci--
-dents mlght be a.ccompa.vued by thermal effects, none can be postulated which
‘would provide enough heat to cause cloud rises- more than 1500 feet above ground -
.In;forma.tlon on the upper wind pa.ttern, therefore is presented only to prmnde
-a more complete chmatolog:.cal picture of the area. These upper winds are
:-controlled a.lmost entn:ely by the large- or 1nterrnedlate scale pressure- sys?‘ems
a.nd do not va.ry ‘much over'a few miles of distance. On this basis, the upper
winds ~abov_e. Burbank may be pre sumed to be quite similar to the upper winds
above .the. site. Typicé.l‘_u'pper wind data from the Burbank station‘a're' shoth
gré.phiéa.lly in ¥ igﬁfe II—9.- The estimated upper winds above the site are given
in Table II-4.

Information obtained from the Rocketdyne statlon located in the Area II
Adrrumstratlve Support Area (just north of the Area II Operauons Area -~ See
F1gure II-4) was used to prepare. the data shown in Figure II-10, which represents
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ALL VALUES IN KNOTS
TOTAL OBSERVATIONS
17,205 -

_ * Figure II-10. Annual Surface Wind Rose {1960-1961),
: ‘Rocketdyne Field Test Laboratory '
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TABLE II-4
UPPER WIND CONDITIONS AT THE SITE

Suirmle,r Winter

‘ Elevation’(ft) 7 3250 9750 | l6,500' 3250 | '9750 16,‘:_5:(')_'0.. |
Prevalhng direction ‘ SSE | sSw - | sw. N Nw | NNw
Average speedin prevalhng = ’ s - ' : :
| direction (mph) > 1-2 15 13 | 15 20

' the annual surface wind rose for the area. In addltlon the Rocketdyne data

. have also been reduced to prov1de 1nformat10n as to seasonal varlatlons the
results of Wthh are shown for the sumirier and w1nter seasons in F1gures H 11

. ‘a.nd II-lZ lnese wind rose: da.ta deplct in: greater deta:.l the wind patterns Whlch :

’ "were surnrnar1zed in Table II-3 :

N

I_n add1t1on a study WaS recently performed to deternrune how well the

wmd da.ta from Atomlcs I_nternat1onal w:m.d 1nstru1nents would correlate w1th that -

A_lthough a detaxled and lengthy Statlstl.cal analys1s was .-

‘obtamed at Rocke z,dyne. %
This leads to O

|

[

: not performed 1t Was evident that very good correlat1on e:asted
: the conclus1on that the 10ca1 AT 51te wind: patterns are not substantlally dlfferenn . .'
. f:rom those 1nd1cated by .he Rocketdyne 1nstrumentat10n and that, therefore, the

surface w1nd roses shown 1n Figure II-10C through II—12 are valid for the Al s:.te.
srnce

From a theorehcal meteorologu:al sta.ndp01nt th1s correlatlon must exist,.
'the flow patterns arross the’ Slm1 Hills are governed by temperatures’ and pres- e

"Lsure factors of a scale cons;de_ra_bly larger than that dictated by local: site tovpo‘-, g

,fgraphy.
7 Although a subs1dence inversion is present 1n the surround:.ng valleys o
alxnost every day dur:.ng the summer months, a.nd frequently in other months
the elevat1on of. the site is several hundred feet. greater than the- helght of the '

‘average 1nvers1on base that exists over the populated areas in the va‘leys below.._ :

“‘The or1g1nal compa:uson of data 1nd.1cated good correlatlon between all da.ta :
“except.that obtained from the SRE. Subsequent investigation showed that the.
SRE 1nstrurnent was 1mproperly connected.  When the data were corrected to
- ‘account for the fact that the transmitter was out of phase with the recorder -
' good agreement was'’ obtalned with - the da.ta. from:the other 1nstruments. o
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TOTAL OBSERVATIONS
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. Figure. IT-11.

Seasonal Surface Wind Rose (Summer_ 1960-1961),

Rocketdyne Field Test Laboratory’
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ALL VALUES IN XNOTS
TOTAL OBSERVATIONS
8,404 .

Fig’dre II-12, Seasonal Surface Wind Rcse {Winter 19460- 1961)
.~ Rocketdyne Field Test Laboratory
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This places the site usually within or above the inversion layer. Grduxid inver-
sions are produced by radiation cooling during clear nights in fall, winter, and . ._
spTring and are stronger in the wind-sheltered valleys than on the relatively
exposedvhilis. . Although radiation inversions generally are associated with a
‘ tehdéﬁcy for the cooled air to drain downward from the slopes of hills, down-
~ward motion frém-this’ site is neégligible. Underxr calm, clear, nighttime condi-

tions, the'air aﬁ the site is always potentially warmer than the air at the valley‘
| floor, i.e., compressional heating upon descent would not allow much penetra—
tion of the cool, low-lying air layer. :During the day, the diurnal heating tends
 to establish a stirred layer with near adiabatic lapse rate immediately above -
_ﬂié hills. | - V

‘The site experiences clear day's and nights throughout most of the sum—

rher. In other seasons, partlcularly spring, when the incidence of 1nver51ons
is high >tratus 1s present over the site. Spring and fall are periods of greatest
frequency of fog, resultlng in stratus clouds at the elevation of the site. Durihg .
>w1nter, h1gher clouds asso<:1a.ted with large-scale weather activity are frequent
Table I]E—S presents an estimate of the average number of days per month Wthh -

“are clear partly cloudy, or cloudy during the daytlme at the site.

TABLE IT-5

AVERAGE OVERCAST CONDITIONS AT THE SITE

_ _:Nﬁmber'c’)f. ‘Da.y-s per Month
Month . ' o Partly’ :
: Clear Cloudy- Cloudy

January - ' 15 b -8 8
March = 14 9 8
May S 13 11 7
July. . .25 5 1
September 22 : 7 1
November .19 . 8 3

3. .Factors Governing Effluenf Cloud Paths

Any effluent released Ainto the uimoqdphe*‘e at the site will follow a course:

d1cta.ted by the- w1nd flow over the site. Ideahzed flow over an obstruction such -

| MREERARRRUAN
BNA08401097
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és the Simi Hills Rance, considering only fluid dynamics, is shown in Figure II-
13. This indicates that the downward penetration of a cloud into the valley is
dépendent upon the streamline which the cloud is forced to follow (i. e., the height
above the site at which vertical equilibrium is €stablished). F¥From this considexr-
ation, it appears that a hot cloud, which achieves a rise due to thermal buoyancy,
presents a less serious problem than a cold cloud. Héwever, flow over the Simi
Hiils is riot governed strictly by laminar fluid dynamiés. i,ocal meteorological
cénditions,’. for the most part, tend to inhibit the downward component of the wind
toward the valiey floors and éonsequently reduce the number of potentially un- v
favorable situations. This alternation of the idealized flow path is accomplished

in a number of ways..

a. Wind Direction and Turbulence

The ndfthwest and west-northwest winds at Burro Flats are primarily
a flow from the Simi Valley extending into the western San Fernando Valley,
caused boti: by the initial momentum of the valley wind and by the pressure

gradients set up by more rapid heating of the San Fernando Valley than the Simi
Valley. This flow has a=pth, and its movement across the Simi Hills can be

.3000

(1)

2000

ELEVATION

SIMI HILLS

1000 F— = ™ S VALLEY SAN FERNANDO VALLEY ——inm
o ! A | 1 | e~
. 2 3 4 - € 7 8 -

'DISTANCE  (miles)

Figure II-13. Idealized Air Flow Over the Simi Hills

NAA-SR-7300
II-25

08401008

BN

>

Document Provided and Located on:
http://www.RocketdyneWatch.org



3000
: V, AIR COLUMN
— vl - v3'.
= AIR AIR COLUME
. COLUMN c
= » . ——
_ - .
Seo00f— __ | o
= ,
- .
_ BURRO FLATS . -
o | / " SIMI HELLS ' TNCES : A
1000 ~ SIMI VALLEY SAN FERNANDO VALLEY — \\

3 4 5 € T
DISTANCE ( miles)

' ,Figu"re‘ I1-14. Representative Air Flow Across Simi Hills

deplcted as a colu'nn of air travers1ng an obstructlon (Figure I1-14). Th‘ s 'col- -
'umn can be thought of as being made up of many air particles, each of which fol—
_ lows a curved path (1n the vertical plane) dictated by the streamhne on which 1t
is located " In. the zone of packed streamhnes over the sue the turbulence 1n E

'the flow serves as a mechamsm for relatlvely free 1nterchange of partlcles from-'

one streamhne to another, Th1$ results in a mean cloud tra_}ectory Wthh is -

higher than one would derlve from purely laxnlnar flow, with the height of the
tra_]ectory' bexng directly related to the degree of turbulence.

It can be as sumed also, that for at least a portion of the period of

. the day- durlng which northwest or west~ northwest WlndS ex1st the ﬂow is: es—

‘ 'sent1a.11y hor1zontal i.e., there are few or no vertical components , ’I‘hls as-

sumptl.on is ‘based on the fact that, 1mt;1ally, the northwest wind is stljictly_" an

-'up-va.lley (S1m1) w1nd Whlch in order to comtinue to flow, must be rnbving

' hor1zonta.lly. If there were any. signifi cant vert1ca1 component to the ﬂow adi-

». aba.tzc coohng would take pla.ce. This cooling would effectxvely. remove the .

:._-mecha.ms__rn (Wa:r:m, buoyant air in t.he valley being replaced by eoqief:air from
the 'pla.in)\ w}ﬁch‘.f.este-rs' the air movement.

NAA-SR-7300.
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b. Elevation

The location of Burro Flats, approxirnately 1000 feér above the

OA
CU

3
cent valley floors, provides an environment which, most of the time, naturally
profér"ts the San Fernando Vailey population from site-generated pcllurion. As
shov. nin Flgure II-;S situations {a}), (c}, .and (d) all provide 2 measure of pro-
tectlon, elther by restrlctzng diffusion due to stability over the valley, as.in
{a) and {c), or by achlevlng a hlgh cloud trajectory as w -ell as good diffusion by
instability over Burro Flats, as in (d). . However, the flow toward the Simi Val-
ley normally does not occur under such favorable conditions. Actually, the éési—-
southcastw.inds,. .pr‘imafily anearly mo‘rning phenomenonin sp:;-ing and summer, are
weaxer than the west;no:thwest winds and are associated sometimes with s_ta.b}.ev
cond_ifidns over the site and somewhat unstable lapse rates over the valley. A -
situation c‘ommonly associated with flow toward the Simi Valley would than be
xepresénte’d by (b) in Figure II-15 (which would require the direction arrow to

point west-northwest).

It is ir‘n‘por_tari:t&:o realize that east-southeast flow also is often asso-
iated with 's,t'-able' cgnditi_ons both over the site and over the Simi Valley (as ”
shown in Figure II-¥15 (c)). The conclusion can be drawn, therefore, that, al-"
'thoﬁugh the sniﬁ Valley is not as well proto.'&:fe’d'meteorologically as the San’
Fernando Valley, it enjoys con51derab1e protection due to either stzble lapse

rates or. wuxds blow1n5 in another direction.

C. Loca.l:ion

_ ey
v - The flow over Biz:éro Flats is so predominantly east to southeast, 61-
_ nortnwest to: north that locanons other than the eastern Simi and western San
Fernando. Valleys have httle opportumty to become involved with pollution from
the site. During the v1nter there is a higher incidence of north to northea.st
winds which would carry the effluent toward the Agoura-Thousand Oaks area.

However, the result 111g hazaxd to these areas is negligible because of:
1) Distance (6 to 8 miles from Burro Flats).
. 2} Flow direction, -which is parallel to the Simi Hills spine, foster-
ing . good diffusion and little downward component.

3) Morning conditions, which would closely resemble the situation

in-(a) on Figure II-15 (with directiocn arrow pointing sovfchwest),
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o d. . Releafse' Tixjne

A complete analy51s of the consequences of a radloactlve d1scharge
must 1nclude the poss:.blht:y of a release over an extended perlod of time: The -
effluent cloud than would take on the appearance of an elongated plume (Flgure g

t\), the sxze shape and path of wh1ch result frorn the same’ varlatlons 1n '

atmospher1c stab1hty as deplcted 1n Flgure II-IS

As in the case of the 1nstantaneous or short durauon release the
worst case 1s the one W1th stable a1r over Burro Flats and’ unstable air over. the-
valleys as represented by (b) 1n Figure. TI-15. This . cond1t10n exists less than °

5% of the normal operatlng tn:ne. » 'I'he resultmg pollutlon at any particular

locatzon 1s determlned by the follow1ng.

_ ,-l.;)'_fl‘he rate o.f release Wh_lch governs the concentrations along the

- plame axis.

" ff 2) Res1dence txme a.t a partxcular locatlon s functlon of. the dura-

txon of the release.

) lefusz.On in the chrectzon of w1nd flow (neghglble in an elongated

plume) .

4 Gene ral Conclus1ons

The meteorolog1cal factors assocxated w1th the 51te 1nd1cate that favorable
conchtlons exlst for the. proper: off-51te dlffus 1on of mater1al resultlng from po- T
tent1al ra.d1oact1v1ty releases. - In a.dd1t10n, the sxte prov:zdes one rather umque

feature wh1ch re sults in an addltlonal advantage. -

Specxfzcally, because of the very 1rregular terrauz surround1ng the s1te o
there is a large buffer zone whxch exlsts between the sxte and the surroundmg
populated commumtles. “The wxdth of this’ buffer zone 1s about 3 mrles As a
result the hazard at tne outsxde boundary of thxs buffer zone, due to a rad10~
acn e release from the sxte, would be orders of magmtude less than that at the"':' :
szte boundary.. Tlus zomne of essenhally zero populatlon dens1ty provxdes thls ’
s1tp with a means of" almost completely decouphng the. hazard to the general ‘
pubhc from sxte releases of radxoactxvxty. Meteorological cond1t1ons whxch v
would decrease the advantage thus ga1ned do not. emst except under very rare
cond1t1on5... Hence,' it 'can be concluded that ‘the geographlc locatzon of ‘the sn:e

w1th respect to surround1ng populat:.ons coupled Wlth the area meteorology pro

v1de adequate means for protectz.ng the general pubhc.
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D, GEOLOGY
1. Generxral

Nearly the entire North Amer1can Aviation Fleld Iaboratory property is
underlain by the Chico Formation, which is Upper Cretaceous in age. ThlS
formation cons1sts predom1nantly of buff- to brown-colored, massive-bedded,
coarse to shghtly pebbly sandstone with occasional beds of fine sandstone and
thin beds of grayish m;caceous shale. The sandstone and shale are tightly |

cemented. The formation is several thousand feet thick.

The southwest corner of the property within the Atomics International
boundary is underlain by the Santa Susana-Martinez formation of marine sand-

stone, ccnglomerate, and shale.  This formation is locally water-bearing.

The strike of the beds-a.cr_oss the property ranges from N60 E to N85 E,
with all dips to the north varying from 20 to 30°.

The surface strata is 20 to 30.feet thick with numerous fractures genei'—
ally parallel to the direction of dip. The fractures are most abundant in areaé
cut by a large number of faults Probable depth of fracturing is 5000 to 6000
feet. The results of the severe fracturlng are made evident by the many large
monOllths separated from the orlglnal strata. Weatherlng and- decomp051t10n

of surface shales and sandstone is also evident.

Burro Flats is . composed of a.lluvia.l deposits of recent '-geologic‘ origin.
The surface deposit may vary from»a_ppr_oximately 10 to 30 feet. The general

area geology 'is shown in Figure II-17.
2. Faults

An extehsive minor faulf skirts the south bourida.ry of the property. How -
ever, -no recent activitjr of this vfau-rlt is evident. The local faulting is considerably
in evidence, cri'éscr_ossihg_the Chico sandstones. ‘.The fault ,f_races exhibit either
a.rhombic dr a triangular, or, in some insfances a wedgelike pattern, a.ppai‘ent-l"y‘
due to the relief of stresses whlch accumulated over the entire area of Cretaceous
outcrops during reglonal wa.rplng. The rhombic fault pattern is most common
These patterns are boanded by sets of fa.ults extending roAugvhly from east to west

and from northeast to soﬁthwest. These are the main faults in the area.

Slnce the fault pa.tte rn indicates that some d1ag0nal movement ma.y have '

-taken place, there is probably a shght strike - slip component involved as well
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Figure II-17. Geology of the Field
Test Laboratory and Environs.
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- as a vertical component. Most faults within the area of sandstone outcrops ap-
pear to have moved distarces measurable in tens, rather than in hundreds of
feet. The faulting relieved local tensional stresses during the regionail dia-

'Ist:;'bphism, and probably all faults are normal rather than reverse.
The critexia 'usved in plotting the fault lines include:
a) linear topographic troughs or rifts.
- b) Dis_continuity of strata along strike.
c) Changes in strike of adjacent strata,
d) Readjuéted stream and valley patterns.

3. F ound'é.tions

Because of the variable nature of the alluvial mantie and actual substrata

» bedding, most buildings which impose high foundation loads or require string‘enf -
stability have foundation designs based on subsurface investigations. A

E. SEISMOLOGY

1. Earthquakes - General

_ A variety of causes have been suggested for earthquakes. The general
consensus on Califofnia qtiake‘s is in favor of movement of the earth's outer crust
_along fault.zones due to re11ev1ng of stralns. It is common knowledge that
‘California, Wthh is part of the: Pac1f1c seismic belt accounts for most of- the
seismicity of the United States. However, thls ‘does not preclude the existence
of major earthquake ce_:_ltér,s in other regions ‘of the country, as has béen evi-
denced by the locations of several high intensity quakes which have been experi-
enced in such widely separated areas as New England, the South Atlantic states,

the Montana-Idaho reglon, and the Western plains.

‘Th'e Califo'rriia region contains a number of active faults. In additioh
several formerly inactive faults are now known to.be active, based on recent
seismic act;v1ty. An example of the latter is the White Wolf Fa.ult in Kern
County. Although its extent had been plotted many years ago, it was chSLdered
devoid of movement until the.'qudke of .Tuly Zi, 1952, It was this relatively in-
acfive- fa.uit Which' triggered the damaging ‘Tehachapi and. Bakersfield quakes of the

same year.
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Faults in the Los Angeles vicinity {see Figure II-18) which can be clas-
sified as active (although some presently inactive faults are possibly potentially

more active) are as follows:

San Andreas - This is the dominating fault in California.
It is a right lateral fault extending several hundred miles
- into the Pacific Ocean northwesterly of the California
coast. Many of California's recent quakes have been’
attributed to movement along this fault. The Field Lab-
oratory site is approximately 40 miles southwest of the
San Andrea,s fault zone. : »

Santa Ynez - This fault traverses east-west, approxi-
mately 35 miles north of the site., Little h1stor1cal
act1v1ty has been as soc1ated with this fault.

San Gabriel - Thls fault is about 30 miles north of the
site. Earthquake activity associated with it has been
clearly defined. A history of recorded quakes fails to
attribute disturbances of major intensity to move-

- ments initiated along this structure.

F'Inglewood Act1v1ty of this fault.was probably respon-
sible for the Long Beach earthquake of 1933. Con-
' siderable activity, in addition to the destructive
l.ong Beach earthquake has been ‘experienced within
the past few years.
A hlstory of ea.rthqua.ke damage throughout the world has been malntalned
for’ inany years, and attempts have been made to correlate the damage reports
with known earthquake phenomena. SEISmO].OngtS in the Cahforma region are
1n general agreement that the geologic comp051t10n of any area in queéstion is

more of a factor in sustalmng darnage than is the. proximity: of the actzve fault,

"except within the n’nmedlate conflnes of the fault itself,

The damage and 1ntens:.ty scahng system now in general use is the
'Modlfled Mercalh (M. M.) scale whzch is summarzzed below. Only grades VI -
~IX are’included, since rn1cr0reg10nahzauon of the los Angeles area and '
fact of the entire California seismic belt, considers VI.as the absolute mlm-—
mum of potent1a.1 effect. . The M. M, scale has been further modified by C. F.
"R:lchter and reworded here for purposes of. surnmanzauon..

VI. Felt by all, both indoors and outside.. General.
excitement.  Trees shaken shghtly. Lizuid set,
in strong motion. Small bells ring. Damzagze
slight in poorly constructed buildings. Fall of
plaster in small amounts. Some cracked. plas—

ter. Broken dishes and glassware; also some
windows . Some overturned or moved furnlture.
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VII Frlghtened all. Also noticed by persons in motor
cars. Trees and bushes shaken moderately to
strongly. Waves on ponds and lakes. Water tur-
.bid.. Incawng to.small extent of sand or gravel
tanks. ‘Damage negligible to well-designed and
constructed buildings, slight in well-built ordi-
nary buildings, and. éonsiderable in poorly de-
‘signed and c0nstructed bulldlngs adobe houses,
old Walls etc. : : ' '

. VIIL. General a.larm approacmng panic. . Trees shaken
o strongly; some branches broken off. Changes of
‘flow in springs and wells. Damage shght in .
structures designed espec1a]ly to withstand earth-
quakes. Considerable damage in ordinary sub-
_stantial buildings - partial collapse, racked frame -
in-wooden houses, some wall panels thrown out. -
Chlmneys and columns tw1sted, sometimes thrown
. down. -

IX.. Pamc general. Ground cracks consplcuously'.
“Damage considerable to masonry structures
built especially to resist _earthquake forces

Serious damage to reservoLrS' undergound pipes
sometn’nes broken. :

Reg10nahza.t1on of the Los Angeles bas1n cons1sts chiefly in transla.tmg

geology into selsmlc mten51ty a.s fOHOWS-

M. M. -SC_A:LE
IX. - QuaternarY'éHuﬁium and sand dﬁﬁes o
VIII. - Qeaternefy_ terraces
VI - Tertiary
- VI. - Me'sezoié ;sed‘.ir.nents and_-igneous, rock.
» The Quaferhafy Asy e'terfl'ié most‘recent. It is- characterxzed by .var1o-us
forms of deposzts such as tha., found in alluvial pla.lns. In general, the mantle

is unconsohdated and offers little structural res1stance to earthquake inot1on.

Terraces offer shghtly more re51stance s1nce greater consolidation is ev1dent

The Tertla.ry sy stem is a.lso ma.rked by . depos1ts though d1££er1n,g from '
the’ Quaternary in the coasta.l regions whezre the dep051t10n is mainly marine,
Cen;x_en‘.anon occurs in most of »the»sef_ormauons _o£fer1ng some structural. res_xs— :

tance.
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The Mesozoic ced1ments 1nc1ude the Upper Cretaceocus formations found

at the 51te

2. MiCroregionalization

Flgure II-lQ shows a seismic reglonahzatlon map of the Statc of Cahfor-

-8
b

nia‘. ' Flgure iI- 20 shows seismic micr oreglonahzatlon for the ILos Angeles
Basin, also adopted from C. F. 'Richter. A_lthough details 'do not include out-
lying areas, such as that occupiasd by the ¢1te reglonahzatxon charts of Cah—;
vforma 1nvar1ably place these mountainous areas in catogorzes VI or VII Ex- _

' ceptlons occur wh_en very close prox:v.mu:y to an active fault zone dominates the
seisrﬂiéif&.f In this regard ‘the site's relatlonshlp to active faults is con51dered

remote enough for the lower classifications.

Slnce' 'further ;'eflnement of ;mcroreglonalizatién does not exist for the. -
areas within the North ‘American Aviation Field Iaboratory béundaries, as it .
.does not exist for most areas of the world, it is not unreasonable to assign: a
modiiiéd' Mércalli inteasit}r’ of VI to the outcrop areas and VII to the thin allﬁvial"

covering of Burro Flats..

3. De si‘gn‘Re'quirerhents

- All'buildings constructed on the Santa Susana site conform to the provi-
sions of the Uniform Bu1ld1ng Code (UBC). This Code stipulates that the area |
is in Zone .3, the area of major damage. It is obvious, from the zone map of .
the United States included in the UBC, that microregionalization is not consiaéfe‘d
in the ax;biti'ax:'y selection of_zoning. Therefore, it i's reasonable to assume t}:xatv
'assigmneﬁt of the highest .numerical values for earthquake design in regiOns
where. acmal'aamage'is. expected to be light {i.e., reéions corzre spoading to an
M. M. scale of VI or VII), such as the Field Laboratory site area, should re-

sult in conservatzve designs.
F. SURFACE HYDROLOGY
1. General

Surface water at the site is a result of rainfall and industrial waste.

Average annual rainfall is about 17 inches, with approximately 70% occurring

'=<C ‘F. Rlchter ”Selsrnu_ Regionalization, "' Bulletion of the Se15molog1cal Soczety

‘of American, 4:9 No. 2, p.123-162 (Apr11 1959).
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Figure II-20. Seismic Microregionalization Map
of the Los Angeles Basin and Vicinity

during the winter months of December through March. The major source of
industrial waste at the Field Laboratory is rocket engine exhaust coolant, the -

quantity varying with the number and length of tests.

2. Reclamation

Networks of reclamation ponds (Figure 1I-21) are located in Rocketdyne'’s.
Areas I and II. These, in turn, overflow into water storage areas. Reclaim '
water lines and pumps in each area make up coolant water at the various test

st_ands .

3. Rainfall Runoff

Calculations of the amount of rainfall runoff, considering the worst storm
anticipatéd in a 50 year period, were prepared for the Rocketdyne test areas.
Based on these calculationé and observations at the si'te, the reclairmn and storager
ponds are adequate to hold most off-site drainage. That drainage which overflows
the various retention points is dir_eéted off the site through two channels which
éventually ‘meet in Bell Canyon Créek_ (See Figure II.—ZZ ) Thé creek is a natﬁral

drainage course which flows southeasterly into the Los Angeles River channel at
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a point west of the community of Canoga Park. The Los Angeles River drains
through the Sepulveda Flood Control Basin, where it may be held up before con-
tinuing to its termination.

4, Atomics International Site Drainage

The natural drainage in the area occupied by Atormics International is
southerly toward the Area II storage basins (see Figure II-21}), except at the
north property line, where drainage is northwesterly toward Simi Valley. It
is here, along the north_Aboundav.ry, that the majority of Atomics International's
facilifies are located. In order to prevent run-off and accidental spillage from
following the natural drainage pattern to Simi Valley and its various populated
éommunities, retention basins have been constructed at the two off-site channel
heads. FEach is equipped with pumps of sufficient size to prevent overflow. The
pumps and connected pipes direct flow from the retention basins to the Burro ‘
Flats area, where _draix_iage courses empty into the Rocketdyne Area II storage

ponds,
5. Monitoring

Area I and Area II storage pond waters é.ndv site well waters are contin-
..u_ou'sly monitored for a large number of possible impurities, including radioac-
;'tivity. Samples are thoroughlytestedand reports submitted each month. The
7- radioactiVity' content reported each month has always been at the background

level.

G. GROUND WATER

1. Hydrologic Characteristics

The Chico formation underlying most of the cite is tightly cemented
» throughout its entire thickness. Total porosity is probably somewhat less than

1%. The ground water in this formation may be attributed to the following:

a) Fault plannes where movemernt has caused fracturing of the sand-

stone.

bj} Joints and fractures not directly associated with faults but related

to the overall faulting in the ar=:a.
c) Bedding planes where there is a change in lithology of the formation.

d) Limited perrneable zones in the scdiments where original cementa-

tion of the grains has not been entirely effective.
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The CthO formation, as a vvhole, is a very poor aqulfer or ‘va.ter procxuc-
- ing *"orme.txon. ‘Mo'st of the formation shows secondary cementation whlc}v has
, decreased the o*lginal porosity to a very lm.v capacﬂ:\r Tne majorlt‘y of the _
poresity in Wthh water occurs in the forma.txon is very closely assoc1ated Wlth
" the fault planes, fractures, and 3<.)1ntsv thr oughout ‘the e-ntxre.tnzc_:kness of sedi-
ments. ' B | |
Field ex'aminat_i.on and photogeologic': studies disclose nuﬁlereﬁs evidences -
of fa.’izlf'plafnes cfiéscfossing’ the Chico Sardétones There is also some ev1depce '
. that the. east-west faults sgghtly antedate those extenchnc in a northea t-—:south—
west d1rect10n since the latter appea.r _in most cases, to offset the fo.rmer. It
is p:ooable that the east—west faults have associated with tnern the greatest ‘
» fracturlng system a.nd 1t is along these that the better produc;ng Wells have

been dev eloped_.__ These are wells 5, 6, 12, and 13, shown on Fxgure IE-21.

2. .Struétu-ra;'l_.'(}eoiogy :

The. éeoldgic structure which holds the water at 700 to 800 feetlelevatien
-above the surround1ng va}.ley floors is unique and quite unusual. The Cretaéeoue '
ma.ss:.v_e '_s.;a.nds}tone is bounded on the northwest, west, and partially on: the south
by Eocene sha.lefs.' A la.rge fault trendlng east—west apparently forms a seal
toward the southern dlrectlon- _On the east escarpment of the Santa Susana.
"Mountains, the northwe sterly ‘dip of the formatlons with interbedded thin shale
mernbers apparently forms a barrier on each stratum to retain the water w1th1n
the Chico sa_ndstone. The barrier on the north is not deflmtely I\novrn, but it is
rribstl.c‘e'rta.inly there. Emdence of the existence of this northern barrler stems
. mainly from- the fact that a well drilled otside the No-rth American Av1at10n
prope rty, a.pprox:.mafely one-half mile south of the Simi Valley, ‘has a static water
_ level of 865 feet above sea level, while wells on the property have s};atl_c water

“ levels from 1430 to 1630 feet above sea level.
3.. Hydrology

The productlon capacity of each well is controlled by the number -and

- a.s soc1a.t10n of the joints and fractures in the formation gcnerally associated w1th |
, the faults, _There is apparently no known method for deterrmn;ng the- fracture
'v.s'y's-tem capacity and its extent beneath the property, except by-inte.rpretat;lon of
".émpiri'ca'l ‘data from the history of operations. A representaﬁve historical com- - :
pilation of well production on the site begins with well 3. This well, activated
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in chober of 19438, w.iras the first actually plated in production. It supplied the
entire watexr demand for the Nérth American Aviation Field iLaboratory until
May, 1955, when well 5 was activated. Considering that well 3 was only 210
feet deep, its production has been remarkable. It produced an accumulated
total of 24.8 million gallons until it was de-activated in 1955, Well 11 has pro-
duced the least amount of water, with a total of 4.2 million gallons recorded
between August 1956 and June 1958. Well 12 has produced the most water,
with a total of 140 million gallons in the relatively short period of 22 months.
The poorest wells, 7, 8, and 11, are all located in the Burro Flats region, an

area of thin alluvial mantles overlying the Cretaceous formation.

It is intereéting to note that three wells, 3, 4, and 4A, are all located
‘within 200 feet of each other and have penetrated practically the same beds down
. to their equivalent depths. Well 3, at a depth of only 210 feet, was by far thé
‘b_e,s‘t,wel'l and yet was ’ox;ly t\_.vé-fifths the depth of well 4A. This fact points to.

the in;fluehce of fractures in contrclling the capacity of the underground water.

The tilting of beds is sﬁch that well 5, at a previous depth of 700 feet,
had penet:atéd practically the same beds as well 6, at a depth of 1440 feet.

Wéils '9B:and 12 penetrate nearly the same beds down to a similar depth
.and are only a horizontal distance of 1000 feet apart, along the strike of the
formation. | The productive index of these two wells are very much apart, with
12 the best well on the North American Aviation property, producing 100 gallons
per minute per foot ~¢ drawdown, whereas 9B r~>duces 30 gallons per minute

with a total drawdown of 30C feet.

" The fact that wells penetrating the same beds car have such a difference
i.n’productive capacity is evidence that the fracturing and jointing definitely con-
‘trols the capacity of the well yield and the amount and extent of underground

. water in the area.

4. Inventory of Existing Wells

- Current well producticn, as governed by pumping capacity, is about 1360
gallons per minute. This amount supplies both Rocketdyne, the majority user,
and Atomics International. The contributing wells 2re 5, 6, 9A, 12, and 13.

Their v1tal statistics are listed in Table II-6.
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TABLE H-6 . .

DATA ON CURRENTLY PRODUCING WELLS AT THE SITE

- - Elevation i
Well Depth Yields Above Sea Water Level
{ft from {ft below
No. . {gpm) ILevel
surface} surface)
_ . (£t) ,
5 2304 350 1832 560
6 410 230 1938 649
9A 582 150 1648 A 270
12 A 700 400 : 1708 | 460
13 920 230 1665 . 373

Wells 5 and 9A were recently despened to expose new water sources.
Both well 5 and well 12 are being pumped considerably below their available
_capacities. Their full potentials, with reasonable drawdown, have not been

explored.

5. Future : Outlook

The Nozxrth Ame rican Aviation ground water supply is de rived, lxtera,lly,

' from mlmng operatlons. Rainwater replenishment is 1n51gn111r~ant because of .
‘the general un_perf'neabﬂlty of the structures and the lack of large surface water

_ collection areas, However, the Cretaceous formation, with its numerous fi-ac-_
ftures and joints, extends to an estimated depth of 5,000 to 6,000 feet below the

: surface. Considering the relatively shallow pehetration of existing wells, it

is postulated that a great deal of trapped water remalns within the entire forma- :
tion, Th:.s can be exploited as required. In addltlon to this permanent supply,
studies are in progress to develop an alterna_te supply from one of two public

-agencies. - This, it is considered, will provide assurance that an adequate water

supply will always be available.

H. UTILITIES

All utilities necessary to the operation of a Field Laborato,ry are available
at the site. The water supply is developed under the supervision of Rocketdyne

- pérsonhél and transmitted to Atornics International through two major pipelines
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from producing wells. These lines terminate at two 50,000 gallon storage tanks
located on promontories overlooking the Burro Flats area. Other utilities are

directly under the jurisdiction of Atomics International.

1. Water Supply

The domestic and cooling water supply is obtained from Rocketdyne,
except.for on-site potable water. Drinking water is supplied by aa outéide ven-
dor in bottles delivered regularly to the site. Hotvever, a potable supply switch-
over to the main well supply is contemplated, subject to economic justification.

This watex is presently used by Rocketdyne as a potable supply.

Recent improvements in the supply lines include several additional loops,

thereby guaranteeing continuous flow and reduced line stagnation.

2. Sewage System

All sewage originating at the Atomics International site is terminated,
in its raw state, at a central sewage treatment plant. Capacity of the plant at
this time is 25,000 gallons per day. This is considerably in excess of the aver-
age amount of sewage delivered to the system. Expansion of the Field Laboraito:_r:‘y
beyond the capacity of the present system can be handled with the installation of
one or two aeration tanks. Provision has already been made for these installa-

“tions, should the need arise.
3. Ppwer

Power is supplied to the North American Aviation Field lLaboratory via
66-kv high lines of the Southern California Edison Company, which enter an
Edison substation lccated on the property. This substation, in addition to step-
i)ing down power foxr the site, supplies several surrounding communities. Two
lower substations located within the Atomics International site boundary are fed
by 16-kv lines emanating from the main substation. The se, in turn, provide

4160-volt power to various area substations throughout the site.

Complete future development of the site will necessitate the addition of

new circuits with little or no increase in the local capacity.
4. Telephones

All buildings requiring service are linked to a central board located on
the Atomics International site. Plans are presently in effect to change from

manual to automatic switchboards and to increase capacity for future use.
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5. Natural Gas

- The recent installation of a natural gas suppiy line by the Scuthern Coun-
ties Gas Company has provided service to the entire Field Laboratory. The gas

enters the property at 200 psi and proceeds to a metering station. All feeder

lines from this st_é.tion are at 30 psi, including the main feeder to the ,Rocketd;yne

facility.'v Feeders proceed to all major buildings and installations requiring gé.s

_service.
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‘lll. EVALUATION OF THE SITE AS A WHOLE AS A LOCATION FOR REACTORS

A, ESTABLISHING REACTOR SITE CRITERIA

The approach to reactor site evaluation set forth in Title 10, Part 100 of the
Code of Federal Regulations (10 CFR 100) requires that the consequences of the
maximum credible accident associated with some specific reactor type be re-
lated to the different population zones established in the regulation for the pro-
posed site. If the dose criteria established in 10 CFR 100 for the various zones
are met; the site can be considered suitable for the prdpbsed reactor, at least
insofar as those aspects noted are concerned. However, as an alternate approacl
one can just as well establish design criteria for any reactor to be situated on a
pé.rticular site by evaluating the suitability of that site for releasing radioactive
material, independent of the reactor type. Using this latter approach, which
would actually be more in line with the formulation of site criteria, an a.dditio_nalv
set of specifications can be developed for the reactor design. These specifica-
tions would relate solely to the amount of radioactivity which any reactor, if
located on the evaluated site, could release to the site environs, and would be a
prime function of the facility leak rate and release height. This approach will
be used here to establish both the maximum steady-state power level and maxi-
mum integrated reactor transient which can be permitted on the Santa Susana

site, both as a function of the facility leak rate and release height.

B. USE OF SITE CHARACTERISTICS TO DETERMINE PERMISSIBLE RADIO-
ACTIVITY RELEASE
In establishing the extent of radioactivity release which can be permitted
from the site, knowledge of the reactor characteristics usually considered neces—
sary to such studies will not be required., Rather, only the characteristics of
the site itself need be considered. In this way the evaluation can truly be of the '
sité and not of the reactor to be placed thereon. Chief among those site and en-
Virons characteristics which must be known are the topography, meteorology,
geology aﬁd seismology, hydrology, general accessibility, population distribu-
tion, and use characteristics, Consideration is always given to all of these fac-
tors in establishing the suitability of a site for locating a reactor facility. How-
ever, for the purpose of this section, we shall restrict ourselves to the consider-

ation of only the meteorology and population distribution aspects, since these are
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the only important aspects of airborne releases. In the study to be performed
heré, ‘the pop:-glation: distribution aspects generally will be treéteci in the sameé .
manner as in 10 CFR 100, wherein the acceptable dose criteria for different con-
ﬁro’l and population zones are establishe& and the zones are defined. In calculat-
ing the dispersion of. the released radioactive material, suff_iciéntly p’essimistic

meteorological conditions appropriate to the site Will be us‘ed.

It should be p01nted out that the results obtained from this study will be ap—
plicable only to the extent that the assumptions which were required in the ana-
lytical model are consistent with actual cases.: However, by computing the max-
imun: permissiblé. radicactivity releases "whic‘h'can be permitted from the site,
this study will provide information coﬁcerning the maximum steady-state reactor
powe* level and the maximum size of reactor transient, both as a function of
fac111t.y leak rate and release height, which can be tolerated on the site. Other
secuons‘- in this report will deal mainly with on-site effects, and only indirec_fly'

will they provide any quantitative insight into the "'load that the site can bear."

C.  REACTOR POWER LEVEL AND EXCURSION LIMITATIONS .

-1.'. Assum'pti_ons, Lixnitations) and Calculational Techniques

In order to prov1de a concise treatment of this problem, it was necessary
to estabhsh .certain limitations and make- several simplifying assumptions. These
limitations -and assumptions will, as mentioned, qgualify to some extent the ut;hty- .,
of the results. _Howe\?e:,_ the main objective will be achieved: namely; the re';
sults will provide the data necessary to establish design criteria for reactor o
fac..i»litiAes to be ldcathdv on >site, considering the implicit limitations which the site |
will impose on the Asteadyf state reactor power level and reactor transient. These
assumpjtion‘s, because of their importance,' are tabulated below;, together with

some justifying remarks.

a) The maxirmum permissible dose at the site boundary for an incident
is taken to be 25 rem whole-body-equivalent. This dose is evalu-
ated considering the contributions from the integrated inhalatibn
dose in 90 days.resultant from a 2-hour exposure to the cloud, the
external whole body dose received from a 2-hoar expos'ur.e to the
cloud, and the dose received_ due to fallout. In the case of the latter

contribution, the exposure consists of the fallout dose occurring
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b)

<)

d)

e)

f)

during the first 2 hours of the accident plus the exposure received

in the 90-day period starting 24 hours after the accident.

The whole-body-equivalent dose is obtained by adding to the whole
body exposure received from the cloud and fallout, 25/200 of the
TID received by the thyroid due to iodine inhalation. This approach
to a determination of the total dose received was utilized due to its
convenience in simplifying presentation of the results; in addition,

it should yield somewhat conservative results.

The maximum permissible dose at the nearest community is also
taken to be 25 rem whole-body-equivalent. The nearest community
is taken as being located 3 miles from the site. The dose is evalu-
ated considering contributions from the integrated inhalation dose

in 90 days resultant from continuous exposure to the radioactivity -

‘release for the entire duration of its passage, the external whole

body exposure received from the cloud during the same period of
time, and the fallout dose received during the release period and
the succeeding 90 days. In this ""nearest-community' case, how-
ever, the duration of radioactivity release resultant from the acci-

dents was restricted to 24 hours.

The radioactivity réleas'ed_' is assumed to consist only of noble gases
and halogens. Noble gas-to-halogen release fraction ratios of'.2:1
and 4:1 are considered. These release ratios are consistent with
the models utilized later in this report fof evaluating the radiocactiv-
ity release from the specific accidents considered at the individual

reactor facilities, and cover the range of variation indicated.

Fission product inventories from reactors operating at significant
power levels were based on one year of continuous operation. The
activity produced in a reactor transient is obtained using the method

described in Appendix A.

In all calculations, it was assumed that the radioactivity was re-
leased to the environs after holdup in only one compartment, the
leak rate of which is the prime variable in the . analysis. In addi-

tion, this leak rate is assumed to remain constant throughout the

accident. {The results of this study will not generally be applicable
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to cases where there is double -conteinment, e.g., a2 pressure ves-

' sel and then (followed by) a low-leak-rate building, or where the .
leak rate from the building varies signiﬁcahtly during the >ac'c>id.e.g_t”'
due to the pressure increase in the contaminated ailr volume. How-
ever, appl cation of the results to such cases would certainly be
conservative in that the doses resultant from an accident would then

 be less than calculated.)"

g) 'Dijstances of 100-and 200 meters between the release point andthe site"
boundarywere chosen, since these representa reasonable range cf the
actual distances. {Whenthe maximum doani'nd ground concentration

occurs at distances greater than 100 or 200 meters, this d1star1ce d

maX‘

is used in order to obtain the maximum dose.)

h) Release heights of 0, 15, 30, and 45 meters were used, since these |

r.epreéent,the range of heights which micht normally be encou‘nte’fed’,‘

The calculatlonal techniques used in the evaluation of the doses received
are shown in Appendlx A, with one exception: the on-site whole body dose from
Jround deposztlon has been computed as shown in Appendix B, wherein the ground :
.,oncentratlon is taken as the product of TID and V . The dose conversion factors

which are used .arevconszs;ent»thh those in Appendix A.

2. Summary of the Results
The results' are presented in Figures IlI-1 through HI-10, wherein the
oroduct of either the reactor steady state thermal power (P ) or integrated reac-
:or transient (E), the fractional release of noble gases from the .core due to the

maximum . credible accident (f}, and [(_d)/(d + x )}Z-n

, the virtual point source
correction factor, is plotted as a furiction of the fractional volume of contami-
1ated atr reieasedper day from the facility (F,. The curve parameter is the"
ratio of the noble gas -to- halogen release fracnon, ratios of 2:1 and 4:1 belno in-
zluded. Flgures II1I- 1 and HI-2 present the variation of reactor thermal power ‘
ie_vel results for the case of the site boundary being 100 and 200 meters from the
release point and considering release heights of 0 and 15 meters, re-spectively.
F‘igures' III-3 and III-4 present similar results, but for the case where dma\c is
1sed for the distance between the release p01nt and receptor for release heights’

>f. 30 and 45 meters, respecuvelv Similar data are presented for the variation

>f 1ntegrated reactor transxent w1th leak rate; Fzgures Hi-6, IiI-7, 1i-8,.and II-
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are for release heights of 0, 15, 30, and 45 meters, respectively, with the
downwind distances for each release height being the same as for the power level
curves. Figures III-5 and III-10 present the variation of power level and reactor
transient with leak rate when the dose is evaluated at the nearest community,
w1th 200-foot release hexght assumed in both cases. (See Section VI for fur- -

ther considerations relating to the choice of this release height.)

Comparison of the date from the curves indicates that, for the dose cri-
teria which have been utilized, the maximum permissible steady'éstate power
level or integrated transient which can be accommodated on the site (for a given
facility leak rate) is restricted more by the proximity of the site boundary than
by the nearest community. This is an important factor, especially with regard
to considerations of the adeguacy of the existing meteorological data for the site,
and is discussed elsewhere in the repori. The curves do show, however, that
if" the dose criteria at the site boundary can be met by the facility design, the
popuiated'areas surrounding the site will be amply protected by virtue of the

distance between them and the site.

3. Discussion of the Use of the Results

Use of the data is rather straightforward, For example, if it is proposed
to locate a reactor with a steady-state power level of 0.4 Mw on the site, and
studies indicate that the maximum credible accident releases 100% of the noble
gas fission product inventory, then, in order tc .ocate the facility 200 meters
ffom the site boundary, a ground release (Figure 1lI-1) would require a contami-
nated air volume change rate which is significantly less than 0.01 per day for
either the 2:1 or 4:1 noble gas-to- halogen release fracuon ratio. A leak rate of
this magnltude would probably require a special facility containment structure.
However, if it were known that only some fraction of the noble gas inventory
would be released, then f{, the noble gas release fraction, co1ld be reduced and
the permissible leak rate would be increased. As an example; if only 2% of the
noble gas inventory were released, then a ground release would require a facility
leak rate of 0.0085 {extrapolated) or 0.014 per day for the 2:1 or 4:1 noble gas-—

to-halogen release fraction ratios, respectively.

However, in the event that the entire core were to melt, a reasonable
alternate (from an economic standpoint) to constructing a special containment

structure would be 1o provide a stack in order to permit utilization of a higher
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leak rate. . Referring to F'tgure HHI-2, it is seen that a s.ta_ek height of 15 meters
,-woult‘t"ret‘Iuire a contamina‘ted air volume change rate of 0.055 or 0.11 per day
for the - 2:1 or 4:1 noole gas—to halogen release fraction ratios, r'espectively.é I.f-.
these leak rates are still too restrictive, then, referrtng to F gure II-3, a 30—
meter stack helght would reqnlre leak rates of 0,21 o+ 0.49 per day ‘or the re-
-spectlve 2:10r 4:1 rattos Increasxng the stack helght to 45 meters would stx"l
‘further relax the requlremen..s from F}.gure IIi-4, leak rates of 0.54 or 1.6 per .
4day would be requlred '

It should be p01nted out -that all of these leak rates assume the factor
[(d)/(d + x )]2 o to be unity. If a virtual point source correctmn were appro;
prlate the permlssﬂ)le leak rates could be uxcreased In order to demonstrate'
.thls poxnt one can assume the above reactor s1t1ng condﬂ:’ons -and a virtual poxnt
source distance of SOU inetors, The correctlon factor then becomes 0. 150 0. 117;
0. 283 ‘and 0. 400 for the ground’ release and for the 15, 30, and 45 meter stack -
,helghts rospectlvely The perm1551ble leak rates would then correspond to or-‘
.}d1nate values. equal to the product of the power and these correction factors, f'»
being ux_uty in this case_. For the example being considered, i.e., with a com-~
.piete noble gas release, the leak rate values are found to be less than 0. 01, 0. 6
and:2.0, 1.1 and 13, and 3_.1 and oo for the 2: 1_ and 4:1 ratios and release heights
of 0, 15, 30, and 45 meters, respectively. T‘,hf_.! reactor transient curves can Be
used in the same manvne.r-.- - ' N | l

Of much ¢.eater s1gn1f1cance, however is the fact that the compartson‘of‘
'Flgure -5 w1th Flgures -1 through HI-4 and Flgure HI 10 with Flgures -6 |
through oI-9 1nd1cates that the remoteness of the nearest comrnunlty is such that
even for sta.ck helghts greater than 45 meters the’ controlhng locatmn 15 the s1te
‘boundary. For example, even for the 45 meter stack height the maximuam reac- |
»_to‘r' pow"eri.‘le_vel permltted_ by the location of the nearest comxnunzty_would be at
least 130 times that Hdict‘ated by the proximity of the site boundar‘y. For the 'pe-r—,
'hiissible reactor transient .curtre's this factor is reduced to about 1.4 for the low .
leak rates examlned but it 1ncreases to about a factor of 55 at the hlgher leak

rates

It is 1mportant that the factors which constltute the ordinate of the graphs
are clearly recognlzed 1nsofar as their overall influence on the results is con-—

cerned. The ordlnate of Figures III-1 through Iil-4 and III-6 through mI- 9 is the
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product of reactor steady-state power level or integrated reactor transient, the
fraction of the core noble gas inventory released directly to the containment or
confinement structure, and the virtual point source correctionfactor, [(d)/{(a+ xo)]
Therefore, the permissible reactor power level or transient obtained from the
ﬁgﬁres can be varied (with a constant leak rate) by a factor equal to the inverse
of the product, f{d)/(d + xo)]?-n, if either (or both) of these factors has a value of
lé's'.s than unity. {Obviously, it would also be possible to effect some trade off
between power level or transient and the leak rate.) The virtual point source
correction has been included in the ordinate, rather than in the calculations, due
to the difficulty of assigning an average value for this correction. Since for any
propo_sed reactor, some idea of the physical dimensions of the facility will be
available, arriving at an estimate for X, should not constitute any problem, and
hence it permits more accurate evaluation of the permissible steady-state power
level, integratedtransient, andthe leak rate. The ordinate of Figures III-5 and
I1-10 is the produc‘tvof the reactor steady-state power level or integrated tran-
‘sient and the fractior. of the core noble gas inventory released, only, since the
efféét‘of the virtuél point éource correction becomes insignificant at this down-.
wind distance (3 miles). Therefore, in the nearest-community curves (i.e. R '
Fi’gure II-5 or IH—IO), the value for reactor power level or transient for a con-

stant leak rate could be varied by the factor 1/f.

A second consideration which does not appear in the results but has a
marked influence upon the utilization of the curves is the fact that all the results
a‘r'é-\ba;sed_ on a single-compartment model. If a two-'compar.tment model is con-
sidered, the permissible reactor steady-state power level or transient will in-
crease markedly over that indicated by the single compartment model used in the
preparation of the figures., The factor of increase is substantial; e.g,, for a
reactor building with no stack, located 200 meters from the site boundary, and
a facility leak rate of 1.0 per day (i-e., 100% per day) which would release all
its noble gas fission products in a 4:1 ratio with the halogens in the event of its
xﬁa_ximum credible accident, the maximum permissible power level would be
0.17 kw, if the building provided the only containment. On the other hand, if
the same reactor were provided with secondary containment which had a leak rate

of 0.1 per day, calculations indicate that the reactor steady-state power level

could be increased to 2.1 kw, an increase by a tactor of about 12, without increas-

ing the dose at the site boundary.
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As an example of how well the curves may beiapplied to facilities located
atit.he site, one may consider the AE-6 reactor discussed in Section VL  From
,f‘ig‘ure'lﬂ 1, the power level of a reactor located 200 meters from the site bound— -
ary which releases at ground level all the nokle gases in a 4:1 ratio thn the halo-
‘gens W1th little or no facility containment is 58 Watts. The virtual po1nt source
correction for the AE-6 is [(200)/(200 + 1905)} , or 0.0293. Correcting the
'value from the’ figure by the inverse of this facto*- gives a maximum pernus s1b1e
power level of 1.98 kw in order to produce no more than 25 rem whole- body— »
__eqt.uvaj. >nt at 200 meters downwind. The analysis of the AE-6 maximum credlble )
accident (see Section VI} indicates that the power level could be lnCI‘eaaed by a A
_facto.r of about 10 (Cor;51d_er1ngv.the whole-body-equivalent dose), or to about’ 1.2 kw{
without producing more than 25 rem'a.t the site boundary, aPproXimaﬁely 230
meters do‘anind - should be poxnted out that the AE-6 analysis’ indicated ‘that .
the major fractlon of the dose was received from the fission product 1nventory |
resultant from the extended perlod of 120 watt oporauon with only minor con-
trlbunons comlng from the short period of 2 kw operation and the tra:asr.ent There-;

fore, the agreeme it between the curve values and an actual case is qulte good

In summary, the results prov1de a quanutatlve means for aasesszng the
‘_magnltude of the maximum perm1551b1e reactor steady- state power level or 1nte-"“
grated traqs1ent whlch the site can tolerate, and hence they provide a useful de-
sign ‘crlterlqrAx for ;-eactors to be Iocated on the site. Due to the hrrntanons placed
on the analytical model, the results may not have dppllCAtlon for every spec1f1c
_reactoc proposed for the site, but they will certainly be valid for the majority of
“such fac1ht1es. It should also be noted that this analysis does not provide any -
- consideration of on-site radiation exposures. This aspect of the fzroblem is
"tr._ea_téd in'th.e next s_ectibn;.buf it can be stated at this point that, if +lie on-site ex-
.p_osure-criteria wete the same as those for the site boundary, some lowering of.
Lthe ma’:_cirngim permissible steady-state reactor power level and transients would .
-result, depending on the distance from the nearest facility to‘the recéptor. How-
ever, as long as the reactor is not located closer than 100 meters to the nearest |

facility, the curves would still be entn—ely applicable,
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IV, DEVELOPMENT OF INTERACTION CRITERIA FOR MULTIPLE
' REACTOR FACILITIES ON THE SITE

‘A. GENERAL cONsiDE'RATI_ONs

The developiment of appropriate criteria up-on which to judge the adequacy or
:sultablhty of a site when it conta1ns multlple reactor facilities is a subject Whlch
‘A’heretofore has not been treated in the general literature. Much has been. qone,
_however ’ 1n the way . of developxng such criteria for a site which is to house
_elther a. 51ngle reactor or a ser1es of interconnected reactors. Efforts alonor"
th1s latter regard have culmlnated in the now-revised Reactor Site Criteria
(10 CFR Part 100)¥ 'I‘he criteria set forth therein are also apphcable to evalua-
tlon of the case Where the multlple reactors are 1ndependent Part 100 es sentlally
requlres that the crlterla be fulfilled for the sxngle reactor whose accident would - |
-‘requzre the largesf dlstances to the different population and contx ol ‘zones .
_.However, Part 100 is. only concerned W1th the problem as it affects the general

pubhc and, therefore does not COIlSlder the problem of on-site effects.

_ In esfabhshzng crlterla for evaluatmg a site on whici: are located mu1t1p1e
1ndependent reactor fac111t1es it is apparent that crlterla in addition to those '

set forth in the regulatlon would have to be met. Flrst it must be clearly -
Vrecognlzed that ‘the maln factor to be con51dered is that of the interaction between
a reactor fac111ty w}nch suffers 1ts max1mum credible accident and other fac1ht1es
or operatlons in close pro;wxmxty theretor Here it is important to omphas1ze that
\due to: the 1ndependent and d1ver51f1ed nature of the programs. be1ng carried out
at the 31te, 1t would be desn'aole to continue as many as possible of those: other
-act1v1t1es Wh1ch were not lnvolved in the acc1dent. Obviously then, it would also
be de51rab1e that a ‘minimum of" phy51cal damage (e. g, contam1natlon) result to j
'fa.c111t1es and equxpment belng used on these other programs. Interactlon, then,
is brought about mainly by twor cause5° the dose which would be received by !
personnel on-s1te 1mmed1ate1y following the acc1dent and that received in. the
days follow1ng the acc1dent due to residual effects part1cularly ground contami-
natlon. It 1s these two sources of. rad1at10rt which then must be covered by the
crlterla to be estabhshed. However, to some extent at least, any con51derat10n'
of such ‘criteria must be related to the amount of delay which could be tolerated

ina. glven nrogram 'since, thxs delay perlod may 1ndeed vary for the dlfferent .

tact1v1t1es performed on the su:e. In the case of t_he dose from’ fallout, ' it becomes

'-‘As posted Apl‘ll 5, 1962
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evident, then, that there is a . direct relationship between the amount of program
interruption which can be tolerated and the acceptable contamination level.

"Further consideration of this point will be provided in the material below.

‘The reare twoother requirements which, althcughnotso amenable to calculatlon,_
appear to result.in factors which also should be coae*dered in the evaluatlcq of
‘multiple reactor facility site. The first is concerned with the general arrange_—.' _ ;'-
ment of facilities on the site. In this regard, it is felt that, in cases where wind
dlrectlons are predomlna“xt other facilities should be located across from these
_dlrectlons. The second requirement arises from the fact that W1th a large s1te A
.wh1ch conta:lns numerous facznt;.es there must of necesslty be numerous local
_ emergency as semb‘y (evacuatlon) areas at which personnel from spec1f1c ‘
-facilities assemble in case of an' emergency reqxurxng local fac111ty evacuation.

As in the case with locatlon of facilities, it is felt that these emergency assem- .
bly areas should generally be located so that eva euatlon need not occur downw1nd
of the most probable path(s) to be taken by the radioactive effluent. This should
“not, however, De construed to mean that a site not having these attrlbutes is
--u_nacceptable. - Other means could be developed to overcome these def1c1enc1es .

Thls will also be dlscussed below. . _
: B. CR’ITERIA FOR EXPOSURE DURING‘NORMAL OPERATION

The exposure 11m1ts for personnel on s:te due to normal operatxon of facili-
t1es releas1ng rachoactlve material are adequately. conta.1ned in presendy exrstlng

: regu}.atxons.- Normal practlce is to treat. these limits as being apphcabxe for a-

: 51ng1e fac111ty.

Wlth a multlple fac1hty site, one nght consider some reduction in these

values as belng approprlate.A Such a reouctlon seerrungly Would appear appro—-
.pr1ate in instances where s1multaneous releases occur and poor condltmns for
'atmosphenc diffusion exist. In this regard, it can first be stated that the poor
condltlons necessary to restnct atmospherlc dlsper51on of radzoactlve efﬂuents
. occur rarcly on the site. . Secondly, radioactive releases from the reactor fac1h- ,
ties on the site’ (about half of which are critical facilities) are for the most part,
4non—rout1ne with relatn'ely long 1ntervals between such instances. In add1t10n

all reactor facilities which are potentially capable of routinely’ releasn}g flSSlon
'products are prevzded with high efficiency filters and/or hold-up (decay) tanks. : :

‘Where, hold-up tanks are provided, releases of radioactivity are con_trolled by -
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'_the Health and Safety Unit at the site. Having this control they also schedule
these releases so that several facilities do not release simultaneously. ¥For
other facilities, the system design requirements are such that routine radio-

active releases would be small.

In all cases, the magnitude of the radicactivity concentration at the stack
exit is such that little credit is taken for atmospheric dilution. In most cases,
.th,e' conce_htration is less than MPC. Even considering the incidence of the
worst meteorological conditions, averaging over the l-year period, as set forth
in the applicable regulations, will result in compliance therewith since the period

‘of the release is finite.

Thereforé, it can be said that, since the Al facilities are designed to adhere
to already-established criteria for radioactive effluents and radiation expesure,
with effluents bzingz controlled to minimize simultaneous releases, personnel
éafe_ty is aSsﬁred‘during periods of normal operztion. Hence, there need bs no
:bco'ncern.v'vith regard to lov&ering the already-established permissible release
cdncentfations. '

C. EXPOSURE LIMITS FOR EMERGENCY SITUATIONS
I. _Generai

_  As discussed earlier, there are two sources of radiation exposure which
should be considered. The flrst of these is that received during the flI'St few
hours after the acc1dent duying which time local or site evacuztiorn may be ‘
involved,. 'I'he second is that which would be received following resumption of
routine operations in those facilities surrounding the building in which ‘he acci-
dent occurred. This latter exposure would result primarily from the r.»dloactlve
'materlals deposited on the ground during passage of the cloud. {[Delayed exposurg:
from inhalation of the cloud during its passage is considered, in this case, as
‘an immediate exposin‘e,f even though it is the TID which is evaluated.} In any
eifent, it would appear' that criteria should be established to govern both the
eé.rly radiation exposure and that received following resumption cf normal
activit'iues.

2. Early Exposure Criteria

In estabhchzno the criteria for exposure as a result of an accident, the

total dose values decided upon were 25 rem whole body and 300 rem thyroid
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from iodine’ expouuire. The 25 rem xa.lue is that of the NCRP (see NBS Handbook
69 ) and is the once-in-a-lifetime accidental dose which can ke recelved by

~ radiation workers without affecting thelr radiation expcsure status for normal
o'peretio_ns. The 300 rermn thyroid exposure is similarly utilized. In both cases
it is recognized that these values were intended as reference values and could
be used in the evaluation of the degree of personal risk involved only when the.
;pr_obabﬂity»ef occurrence is excesdingly low and the number of people involved

is sirnilarly small.

The reare several relevant con51derat10ns worthdwelling on at this p01nt.
F1rst adm1ttedly, ‘criteria could be deve:iuped which would require lower total
‘exposures than those indicated above. Thke argument for this stems, for the -
Ax"no"st ;Sé-rt from the fact that the site contains numerous facilities, each operatlng
1ndependently' -of the other, whose maximum credible accidents are also inde-
pendent- In this regard it can first be stated that the probability of occurrence
of the acc1dents whzch have been considered is extremely small. The probablhty.
“of more than one such accident occurring simultaneously is obv1ously much
smaller. In addition, the different reactor facilities are located such tha.t two
-such s1mu1taneous accidents will not, in general, expose the same area to the _
‘max1muxn dose<= ca? Luia.,ed. ‘It should also be noted that the doses ;esulfant f*oin
:these acc1dents do not always result in exposures which are close to the total -
‘dose values spec1f1ed above unless the receptor is located on or relatively close: _
to the cloud centerline. Sinceé in the case of on-site éxposure, there will be H_ttle B
chance for much lateral cloud #ffusion, the cloud width will be relatively smali,
and, as a result, if the. receptor were off the centerline, there would be some -

) reduct1on in the dose rece1ved.

'I‘he reis still another consideration relative to this point; namely, some
. element of risk is always involved and, even though a person may receive.an
’acc1denta1 25 rem whole body exposure, ite is still permitted by currently ac-’
‘cepted practice to return to his routine duties — where he still can potentially’
‘receive another such acc1denta‘ exposure. Therefore, there appears to be an

fapphcable precedent already estabhshed which would not require reduction of the

& Maximum Permls sible Body Burdens and Maxunurn Permissible Concentra-
tions of Radionuclides in Air and in Water for Occupational Exposure,’ Hand- .
book 69, June, 1959. U. S. Department of Commerce, Naticonal Bureau of .
Sta._nda'rds. ' :
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total dose values chosen because of the presence of multiple potentialv sources of

radioactivity.

A seccond consideration also arises out of the multiplicity of reactor facilities
on the site: namely, what happens following such an accident where certain per-
sbnnel_ on site have é.lready received thelr once-in-a-lifetime emergency dose?
Here again, it can be stated that the probability of two accidents occurring duringﬁ the
work span of anindividual, where eachincidentis of suchmagnitude as to resultina
once-in-a-lifetime permissible _éxposure, is certainly far more rernote than th_e"oc- :
currence of one. Never»th’eless,‘ facing this situation, itcan be s>een that a second éuch
ei-cposure.would certainly require reconsideration of the person's overall radia=-
tion status insofar as the S(N.—ls) cumulative permissible exposure is concerned.
This in itself can raise questions, e.g., how to consider the relationship between
a stoc_k—-‘puied backlog of a given number of rem and a short-term eprsure of the
same rﬁagnitude. In a.ny'evé'nt,- one might contrive that some time off would be B
_appropriate. This might conceivably affect the overall program schedules of
those facilities whose per_sonnél were so affected. However, much of Atomi'cé
International's efforts are carried on atits hea.dqua.rters location iniCanog-a.- Park,
which is sufficiently remote from the Nuclear Development Field Laboratory
that personnel located therein would receive a hegligible dose from the acci'de'nt_:.'
As a résult, there could conceivably be some reassignment of personnel to keep
critical programs going in the remote event that such action would be required;'

thus minimizing the effect on program schedules.

It must be recognized, however, that the overall seriousness of such aﬁ
occurrence would not be too great since, first, the exposures would not ail bb'e‘_ N
large fractions _ofv the total dose values specified. Secondly, the general wind
conditions at f,he site are such that the prévalent winds are directed across the
narrow dimension of the site, this distance being of the order of 1500 to 2000
feet, Whérea,s the length of the site is in excess of 1 mile. This latter fact
- would tend to reduce the number of facilities involved, thus reducing the number
6f people involved. From these considerations, then, it is felt that no reduction
of the 25 rem whcle body or 300 rem thyroid dose is requiréd for the Atomic_'s‘
International Nuclear Developruent Field Laboratory.

The last point remaining is a specification of the time span over which

the observer can be permitted to receive the total doses specified. Here it was
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~fvdec1ded to: ut111ze, w1thout change the tlme cr1ter1a spec1f1ed in- 10 CFR Part

. 100‘ namely, that the exposure cr1ter1a would be satlsfx.ed if the observer were -
ftto remaxn statzonary for the flrst two’ hours followrng the acc1dent. Therefore
-.;.the crlterla used in thls evaluatz.on will requ:xre that the mammum credlble accx--
v? ident in’one fac111ty not cause a ‘dose 1n the first two hours at elthel" the closest a
iv'.adJacent fac111ty or’ the po:mt of mammum downw1nd ground concentratlon (1n the |
-'::'event of a stack release) 1n excess of. 25 rem Whole body or 300 rem. to, the o
.;'f thyr01d In evalua’uon of the thyrm.d dose the total 1ntegrated dose 1s ‘to’ be

L evaluated a.s sumxng a 2 hour 1nhalat10n per1od

3' -Contamlnahon.Crlten'a -

‘ As mentloned earher the development of acceptable contamlnatlon
:,;_crxtena must be related to ‘the- extent of delay Whrch can be toierated by the: -0
':Vspec1f1c prograrns effected In addxtlon, it is- ev1dent that the longer the accep-
: table program delay before resumptton of: rout1ne operatxons the more t1me | -
:_:-'would be avallable for area and fac1hty decontamtnanon This. bexng the case, _.:
.-".1t 1s felt that a sxngle cr1tenon would be 1nappropnate. All that it appears possﬂ31e

1 to do, then, 1s to estabhsh upper hmtts for the. WOor st case but,. in any event

.'__--to treat each acc1dent on an 1nd1v1dual basxs 1nsofar as the contanunatxon probiem‘

is concerned R

In estabhshulg the max1mum acceptable upper hmzt it was assumed that

’-4__.'1n the quarter follow1ng the acc1dent the maxu'num perm1551b1e dose should be S

,-.:_-no greater than 3 rem Con51der1ng that the. average perm1581ble exposure fr“ . ;

B normal operatlons cannot exceed 13 ‘rem in the quarter (i- e, at 100 mrem/wk),
"_thls }.eaves 1 7 ‘rem. Therefore, exposure to a dose of 1. 7 rem in the quarter
«_.foliow:ng the accuient wﬂl be taken to constltute the maxnnum acceptable 1nter—'._f-

;"-actlon cnterla for the dose from res1dual ground contam1na.t10n. Slnce, m any e

R major acc1dent of the" magm.tude belng con51dered evacuanon W111 take place -
j~.~not only from the facxhty in which, ‘the acc1dent occurred but from surroundlng i
fac111t1es as Well 1t w111 be assurned tha.t re- entry 1nto the latter, 1n order to '
]-fresurne normal operanons, will not occur £or at, least 24 hours after the acci-
'”dent Hence, _the quarter w:l.ll be- cons1dered ‘to start at that tlme, i.e., _24hour5,_;'3
-'a.fter the accrdent If the 1. 7 rem value is- exceeded in: tlns per1od, 1ntera.ct:|.on :

:-w111 be sa1d to have Occurred and an unacceptable 81tuat10n conSIdered to ex:l.st. '
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‘The actual extent of perrrnssxble ground contamlnatxon will, of course,
7 depend on (1) the type of material 1nvolved and {2} the extent of delay which can’
be permxtted before it would be required to resume normal operations. Since
“the absolute magnxtude will depend on the type of .mater.lal d1spersed on the
‘ground e 8- gross f15510n products only halogens, or sodium, and since the
amount of delay perrrnssﬂole will vary with the diiferent programs it is apparen’t'
) that the dose cr1ter1a can:not be related to a spec1f1c contamination level. ‘There-
.fore, 51nce such a criteria is only appropriate on a case- by case basrs, speci-
fxcatlon of contarnlnatlon limits will be handled on an 1nd1v1dua1 ba.31s in each

acc1dent study performed-

4' Othe r -C ons1de ratx‘ons

In adchh.on to the criteria set forth above,’ there ‘are two addt,xonal
«factors which should be consxdered in either laying out a s1te which is to contaln
.‘mult1ple reactor fac1ht1es or expandxng such a site. Fzrst it- would be des1rab1e 5o
:'u:x the locatlng reactor fac111t1es ‘that the prevalent wind conditions at the site’ be
"taken 1nto account.: For 51tes where predomxnant wind dlrectxons prevall the

reactor: fa.c111t1es should be located so-that the nutnber of other facilities located
»-'down-w'lnd in the prevalent dxrectxons is minimizéd. To some extent: at least
'fthere can be some trade off of downwxnd facility den51ty with dtstance ite. , the '
further from the reactor the greater the permissible. number of down\m.nd
:faczhtles. However in any event the dose. criteria estabhshed 1n the earher
';port1ons of: th1s sectxon must be met so that with the occurrence of ‘a maximum .
:,credlble accxdent at the reactor fac111ty, there would be no undesu-able rad1atron;‘

exposures at the facﬂxtles in questlon.

A second factor which shou.ld be’ conSIdered is the location of emergency
assembly areas to whlch people are to evacuate in the event that fac1hty evacua-
Vtxon ‘LS requzred. ‘Here' it is felt that, because of the expanse of a’ mult1p1e .
reactor fac111ty sxte, - it would be appropr1ate ‘that an emergency assembly area v
"be establxshed for each sector of the sxte. In this manner, all of those facilities
in that sector could evacuate to a common ae sembly area. ’I‘he locatxon should
be relatlvely converuent to the facilities. whose personnel wou.ld evacuate thereto
in order not to requi"e travehng too great a distance in an emergency- The
chstance is certaxnly arbltrary, but should at least be great enough that there
would be a neghgxble exposure from any f1ss1on prcducts remannng in the reactor

facxhty
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. In locating ‘these emergency assembly areas, it would certainly be
desxrable, as w1tl'- the location of other fac111t1es to consider the prev-alent *,vind.
dlrec_trons on the site and, hence, locate these areas where they would not be
downwind ' with the ‘prevalent wind directions. It has been sugges"te‘d‘ by some ‘
that one pos sibility: Wh1ch would eliminate evacuation to a downw1nd location
would be the serectzon of a: number of emergency assembly areas for each sector
of the 'site. . In this way, evacuation to an upwind assembly area could be effected
by sxmply noting the wind direction at the time evacuat1on is ordered and specx-— -
fy1ng to the personnel 1nvolved the assembly area to be used ‘The main objection
to 'thIS scheme arises from the fact that, although multiple assembly areas coxild
solve the problem at hand their. presence would probably create confusion in the .
minds of the evacuees. 'I‘hls confus1on ‘would arise since. the evacuees would
be reqt_ured to know not only the 1ocauon of each assembly area but also each
evacuatiori route as well. In add1t10n this scheme would require the evacuee to
hear not only that an evacuat1on is requ1red but, in addlt_lon, which assembly
area is to be used. Lastly, and what is perhaps most impor’tant,_‘it vc}ae -f-elt' th_at e
_eva;cua,ti.o'n'to the-assernbly area should be in'stinctive, with as little thought as-
possible required; the u_'se .of r'n"ultiple assembly areas would reduce sig;uﬁcantly
the degree of instinct involved. . Together with the. potential confusion Wthh _'
could exist, it“v\.xr.as felt that the single emergency assembly area concept was =
euperior.. ' o

One approach to muumlzulg exposure, once personnel have assembled at -
an evacuatlon area, would be to locate the area so that rap;d evacuatlon to another
assembly area ‘would be fe351ble. Therefore, as an example if the original
assembly area were a parking lot used by the personnel in the facilities concerned, ‘
they could use thelr cars and qu1ckly proceed to a second area upon receiving '
instructions from proper authorities. Swuch a procedure would certainly m1n1m1z’e' g
the amount of addltxonal radiation exposure to evacuating personnel and would also
be cons1stent with the maintainance of a minimum of confusion during such.

occurrences.

It is well to indicate that comphance with these two requlrements becomes
dxfflcult when seve ral prevalent wind directions exist. Forthe case ofa relanvely
small sxte or a site with a high facility. den51ty (all types), one cannot generally
conform to beth: of the requirements, maxnly due to the limited amount of ava1lable‘.

area. Th1s po1nts out that especially with small sites and/or.}ugh fac111ty
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density sites, careful attention should be given to the layout of facilities so that .
both the degree of interaction between facilities and the amount of unneccessary

radiation exposure received by personnel are minimized.
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V. PHYSICAL DESCRIPTIONS OF REACTOR FACILITIES ON SITE

A. INTRODUCTION

Tc provide the reader with some insight into the design, and to facilitate an
_unde:Stéhding of the manner in which radioactivity is released in maximum
¢redible accidents of the reactor facilities on the site this sectlon wﬂ.l prov1de
a brief descr1pt10n of each building containing a reactor to be evaluated in thls '
.study- The information presented will place major emphasis on those aspects
of the de51gn more closely associated with safety, e.g., location and env1ron-
ment venulatlon, pressure containment capability, shielding, etc. For more -
detail, the reader is referred to the appropriate hazards reports which have been:
published and are referenced.

_ Information is also iprovvidéd‘ in this section, on the current axperiméntal -
program at each fac111ty, and,- where they are known with some degree of cer-

tainty, the future plans for use of the facility. The following list will aid the

reader in locating specific descriptive material.

. Facility o |  Page
1.- SNAP Critical Facil-it;y, Bu'ilding' 373 . . i e e e e e e e e e e e e ,V-.ZV' :
2. SNAP Genera.hzed Crltlcal Fac1hty, Building 012 R V—:8 _
3 SNAP 8. Exper1mental Reactor (SBER), Building 010. ... .. .. ce e . V-T2
4. SNAP 8 Ground Prototype Test Facility (GPTF), Building 059 . .. .. V-16
5. SNAP 8 Flight System Test Facility (FPTF), Building 056. . . - . . V22
6. SNAP Envn:onmental Test Facility (SETF), Buiiding 024 . . . ... .. V{Z?

' 7 SNAP Flight Svstems Nuclear Quahﬁca.tlons Test Facility, -
. Building 019 .. . . . . .. .. 0 0ol .. e e e e s e e e e s e, vV-32
‘ 8. Shield Test EXperir_rient Facility, Bu11d1ng 028. . .. ... e e e e e e .. V-'36_-‘
9 Kinetic Experiment Water Boiler (KEWB) Test Facility, o
L Bulldlngs 073and 083 . ... .. .... P e e e e e .. V-41
10. AE 6 Reactor Bulldlng, Bullalng 093 . v it e e e e e e e V-45
11. Sodium Gra.ph1te Reactor Crltlcal Fac1hty (SGR Cr1t1cal) .
- ~Bu11d1ng 009 . . . i e e e e e e e e e e e e e e e e e e e e e e e . V-48
‘12. Organlc Moderated Reactor Critical Fac111ty (OMR Critical),
: Building 009 . ... . .. .. e e e e e e . D V-53
13. Sod1am Reactor Expenment (SRE), B\nldl.ng 143 ... ... .. e .. V57
14.. prthermal Critical Experiments Liaboratory (ECEL‘ ‘

BulldlnglOO.' ...... e e e m e e e e e e s e e e e e e e e e e ae e e V-62
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B. PHYSICAL DESCRIPTIONS OF FACILITIES

1. SNAP Critical Facility, Building 373

a. L.ocation

Figure III-3 shows the location of the SNAP C'ritical Facility, Build-
ing 373, within the Atomics International Nuclear Development Field Laboratory
(AI-NDFL) and its relation to other installations in the local area. The facilify
is located to the south of the SNAP complex, near the boundary separating the
AT and Rocketdyne areas. The minimum distance from the facility to therAI ,
exclusion area boundary is 420 feet (boundary separating Al from the Rocket-
dyne area to the east). The minimmium distance to public land is approximately
1350 feet to the northwest (Simi Valley direction). The nearest occupied build-
ing is the Mechanical Coraponent Development Building (Bldg 363) which is ‘
approxnna.tely 350 feet southweSL of the facility (some open pad areas and test
towers are located at distances closer to the facility, the nearest belng the
Control Rod Test Tower and pad {874) which is approximately 250 feet from the
facility). |

The facility ﬂoqr areas are at an elevation of approximately 1810 feet

_above sea level, and the test cell exhaust stack is 1840 feet above sea level.

b. Descr-iption of Building and Equipment¥

A major portion of the buildiﬁg was originally built for the testing and
‘haxidling of highly e-xplosive. solid rocket fuels. Figures V-1 and V-2 illlistrate
.the design of fhe facility as subsequently modified for reactor tests at low power-
The builaing is constructed von a concrete foundation and floor slab and covers
2500 ft of floor area (63 feet long and a maximum width of 45 feet). The build-
’iﬁg walls are of concreteﬁa_nd cermesto construction. The flat roofs have an eave

height of 10 feet {except for one room which has an eave height of 14 feet).

The test areas are separated from the admninistrative and general
operating areas by a concrete shield wall. The test area building is approx-
imaté_ly 62 feet long by 14 feet wide and contains a 14 by li-foot fuel storage
zioom, a 14 by 12-foot reactor test cell, and three adjacent cells (14 by 12 foot

rooms)} which may be used for miscellaneous non-nuclear tests. The cells were

* O. D. Seawell, ed., ''Special Purpose Power Plant Critical Facility Summary
Hazards Repoxt " NAA-SR-Memo- 1946 May 15, 1957 (classified). See also
‘Addendum 1, December 1, 1958; Addendum 2, March 11, 1959; Addendum 3,
January 15, 1960; Addendurs 4. July 31, 1961.
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efiginally designed ae explosion blewout rooms and were providéd with l1-foot
thick concrete inside walls. An additicnal 2 feet. of magnetite concrete has been
-added to the reactor test cell wall adjacent to the administrative ai—_ea and 2 feet
ef ordinary concrete on the wall separating the reactor test cell and adjacent
test cell. The facility roofs consist of metal joists and cemesto panels with

built’fup roofing material (no shielding).

The reactor test cell is provided with a gas tight door and a Welded
steel lining on all four walls, the ceiling and fioor. .The cell liner is designed:
to withstand a pressure differential of 0.5 inches of Hg (0. 25 psig). A leakage
rate of 0.19 cfm at 0. 15 inches of HZO was determined during static leak rate |
tests. - _
. “The adxnnustratzve and geuera]_ operating area, located on the Oppo—- o
sxte side of the shleld wall from the test area, consists of a 9 by’ ll—feot change :
room leading to the fuel storage room and main test cell, a 20 by 20-foot L-. o
shaped control room (300 ft ) a 20 by 32- foot Iaboratory area, a 7 by 12~ foo" -
mstrument shop, a 12 by 11 foot equipment room, and a 10 by 41- foot office .
area. A door interlock system prevents access to the change room, fuel stor-. ‘
'age room, or reactor test cell when critical experxments are in progress. ']'.’h'e.'
entire fa.c111ty 31te is surrounded by a 7-foot chain-link security fence, and an
inner fence is also provided to prevent use.of the areas west and south of the,
main test cen where wa.lls may not provide adequate shielding in the event of an
excursion. ' » :

' All sections of the building, except the reaetor test cell, are heated
éhd Venti.la:iie&~by cenve’ntio.hal methode, with air discharging to the atmesphere‘
th-roﬁgh roof fans or. gravity ventilators. The main-test-cell-ventilation system
employs a comb1nat10n air-filtration and air- ~conditioning system to ena.ble re—
'c1rculat1on of the cell atmosphere or dlscharge of the afmosphere to a stack.
During normal operation, and with the cell sealed; a fan reczrculates the cell 3
étmespher‘e through a bank of pre- and "absolute'' filters ehd a cooler (or hezﬁx-te‘r,
at a rate 'sufficient .to-t_ﬁrr; over one room volume every 3 miinutes »é_.nd mainte:in-
a constant temperature of 75°F. To maintain a pressure differential of 0. 25

inehes of ,_H.Z'O_i'n the cell, a small stream of the cell atmosphere is drawn -
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through a pressure-regulated exhaust valve to an exhaust blower and a 30-foot
stack (roof mounted stack with exit 18 feet aBove rcof}. A dilution intake Iinelr
on the blower maintains a flow rate of approximately 1000 cfm of air at the
stack exit. When fhe reactor test cell door is opened, the ventilation system is
converted automatically to.a once-through system. Approximately 500 cfm of
air are drawn through the cell and filters and then mixed with 500 cfm ofdilution

air prior to discharge to the stack (recirculation fan off).

.c. Description of Experimental Program

Several critical experiments and tests on critical assemblies have
been completed in the facility. A brief description of the tests and critical

assemblies are listed below:

1) sCA-1. I_hitiated October-1957. This assembly consisted of a
pseudo sphere of zirconium hydride-enriched uranium dioxide
blocks. Basic reactor parameters of the SNAP 2 reactor concept

were determined.

'2) SZER Critical Experiment. Initiated June 1959. The SZER com-.

pAonent"s were assembled and preliminary tests conducted at zero

power.

3) SCA-2. Initiated about September 1960. A clean, cylindrical
geometry core was studied, using the core and reflector compon-

ents from the conduction-cooled SNAP 10 reactor.

4) SCA-3. Initiated October 1961. An assembly of abouta 1 ft3 core
volume was built to study the characteristics of the SNAP 4':ea’_¢—

tor. Plate-type f;iel elements and a water coolant were used.
The experiments proposed for this facility are as follows:

1) SCA-4C. This assembly will use prototype SNAP 2/10A core and
 reflector ‘compcnents, as a final design check on the flight reactor

system. The test is tentatively scheduled to begin in mid-1962.

Z)V S8ER Critical Experiment. The S8ER components will be used to
’ determine the nuclear parameters of the SNAP 8 reactor design.

.Final adjustments will be made on the reflector shims prior to
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installation 6f the reactor in the powef test facility': (Building 010).
The test is tentatively scheduled to begin in mid-1962 |
3) SCA—4A. -This assembly vﬁll provide a very flexible reflector-
' a,ssembiy to permit optimum design of the reﬂector.c'ont_rols for .
the SNAP 2/10A reactor. This test is tentatively scheduled to
begin lafe in 1962. - | ,

'd. ‘Fufure Plans for Use of Facility

- At the conclus1on of the above experlments it is proposed that Bulld—
1ng 373 be deact1vated and that the critical experlment program be contlnued 1n
Building 012

‘NAA-SR-7300
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2. SNAP Generalized Critical Facility, Building 012

a. Location

Figuré III-3 shows the location of the SNAP Generalized Critical
E‘acility, - Building 012, within the AI-NDFL and its relation to other installations
mn the local area. The fécility is situated near the northwest boundary of the
AI-NDFL within the area known as the SNAP complex. Ths installation is located
>n AEC optioned land. The minimum distance from the facility to the AI-NDFEL,
aoundary (Al exclusion area boundary) is approximately 250 feet. This boundary
ies in a northwesterly direction {(Simi Valley direction). The nearest Rocketdyne
irea boundary is approxunately 1350 feet to the southeast. The nearest occupied
structure is the SNAP Non- Nuclear Component Assembly and Performance Test

Facility (Building 013) which is approximately 80 feet west of the reactor.

The facility floor areas are at an elevation of 1814 feet above sea level,;
ind the stack exit is approximately 1854 feet above sea level.

%

b. Desc ription of Building ahd Equipment

Figure V-3 shows an isometric view of the facility, which is scheduled
‘or completion in mid-1962. The buﬂ.dxng consists of two, major, above-grade
structures connected by an enclosed passageway. To the north of the passage-
vay is a conc rete struétﬁre apprdximat_ely 46 feet long by 28 feet wide with a flat
leck roof 14 feet h1gh at the eave. The structure is built on reinforced concrete
‘ootings and floor slabs and conta1ns a 20 by 20-foot by 10-foot-high shie' I
sritical facility cell and a 26 by 18-foot room for the assembly of experimental
:quipment .and the s'torage_ of fue‘].».- Fuel is to be stored in ‘cadmium—pi&ted tubes
mbedded in a 20-inch-thictk, 1% b.o-rateld, concrete wall. The structure to the

south of the passageway is approximately 42 feet long by 28 feet wide.

" The building is a ‘prbefabri‘ca_ted, rigid, steel-framed structure with,
:orrugated metal sidings and a gable roof approximately 10 feet high at the eave
ynd 14 feet high at the ridge. The building is located on continuous wall footings
inder exterior walls with spread footings ahd'piers under all columns and a
:oncrete floor slab. The bi;ilding contains an 11 by 11 foot change room, a 15

y 24 foot instrument and experiment room, and two 9 by 10 foot offices. The

tA.. W. Thiele, ed., "SNAP Critical Facility (B\nlding C1l2) Summary Hazards
Report, " NAA-SR MEMO-7205, April 6, 1962
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 Figure V-3. Isometric View of SNAP.Generalized Critical Facility



passageway s-Aeparating the two buildings is approximately 34 feet long and 6 feet.
wide. An 11 by 9 foot fan ard filter room and a 15 by 9 foot electrical equipment

room are located to the south side of the passageway.

The critical facility cell is a shielded room with 4 foot thick reinforced
concrete walls and roof lined with a 1/4-inch steel plate. The room is sealad
during operation and is designed to withstand a short-term overpressure of 100
psi without excessive deformation. A gas-tight, steel, shield door provides both
the required shielding and pressure containment. The door and all penetrations
are sealéd to ensure that leakage from the cell will be less than 1% of the cell
volume in 24 hours at a 3-inch HZO differential. The door and all cell'penetra--
tions terminate in the adjacent equipment and fuel storage room, which is main-~
tained at a negative pressure with respect to the cell and is exhausted through
“absolute'’ filters and the facility stack. This arrangement provides secondary

‘containment and control over activity leakage from the cell to the environment.

The control room and support areas are provided with conventional
»heating and cooiing equipment for instrumentation and personnel requirements.
The fuel storage a;nd‘ equipment room, and the critical facility cell are provided
with exhaust systems,. to maintain negative pressures in these areas under
normal operating conditions. When the critical facility cell is in operra‘tion, the
exhaust duct is valved shut. When aCcess to the cell is desired, the cell can be
vented to the stack. The entire facility is surrounded by a ssacurity fence to

provide an exclusion area and to control access to the facility.

The critical assembly requirements used in the experimental program
will be of varied design, in aécordance with the particular experim'entsgbeing
conducted. In general, ;‘_equireménts for handling a small core volume, between
1/3 and 1‘ft_3, and means for réfiector control will be provided. The control
room is instrumented for the éperaticin of critical assemblics with 5 channels
o‘f> nuclear safety instrumentation, instruments for the critical assembly experi-
men.tsb, ‘and oth‘er supporting equipment such as radiation moxiito'rs, closed '

circuit television, ‘reactor control circuits, and temperature instruments.

c. Description of Experimental Program

The progfam at the facility will consist of studies of nuclear para-
meters of reactors under development in the SNAP program. The critical load-

ings, refléctor wbrths', control characteristics, temperature effects, and
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_ similar reactor pé.rameters will bé studied. The reactors will be operated at
relatlvely low power levels to. providethese data. The fac111ty is scheduled for
beneficial occupancy in mid-1962. The presently scheduled program lnclud_es» '
studlee of the SNAP 2/ 10A reactor ‘the SNAP 4 reactor, and advanced metal
hydrlde and UC reactors. '

' d Future Plans for -Use of Fac1l1ty

The fac1hty w111 continue’ to be used for.critical assembly studles of .
‘reactors under development on the SNAP. program ‘The exact nature of these’

- reactors cannot be spec1f1ed further at this t1me.

An addltlon has been proposed to Building 012. This addition will |
provxde a second cr1t1cal faahty cell and equipment room. These w1ll be of a’

: construcnon 1dent1cal to that of the existing fac111ty Control room, off1ce space,
and a mock-up area w1ll be added to provide support for the second cell. The
exper1mental program will- be surnlar in nature to that in the orxglnal cell. It
is antlcxpated that this fa.c1hty would be required by 1963. Since the addltlon |
"will'be physmally attached to the existing faahty, it will bear essentxally the '

' same relat1onsh1p to the surrounchng environment.
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3. SNAP 8 Experimental Reactor (S8ER), Building 010

‘a. L.ocation

- Figure 1II-3 shows the location of the S8ER test installation (Bui‘drng
010) within the AI- NDFL and its relaticn to other installations in the local area.
The- fac1hty is situated near the northwest boundary of the AI-NDFL within the -
area. known as the SNAP complex. ' The’ installation is located on AEC optioned
~ land.. The m1n1mum distance from the facility to the AI-NDFL area boundary
i'(A_I exclu51on area boundary)-is approxxmately 300 feet. ' This boundary lies in a-
northwesterly direction {Simi Valley direction). The nearest Rocketdyne area
boundary 1s approxnnately 1350 feet to the southvvest The nearest occup1ed
structure is the SNAP Generahzed Critical Fac1l1ty (Bu11d1ng 012), which is

;,’approxunately 60 feet west of the reactor.

The reactor room and” control room floor elevations are approx1mate1y

'_ 812 feet above sea. level and the stack exit'is 1862 feet above sea level.

b Descr1pt1on of Bu11d1ng and Equ1pment

e Flgure V 4 shows an Lsometrlc view of the facility as 1mproved and
_mod1f1ed to 1ts present status to’ accommodatv a SNAP 8 reactor scheduled for
test1ng at power levels up to 600 kwt. This bu11d1ng was originally desxgned to
. accommodate a SO-kwt SNAP 2 exper1menta1 reactor, for power demonstratlon
: and endurance tests. These tests were completed in 1960. The building ConSIStS
“of a sAing'll‘e | rigid-" steel- framed superstructure with corrugated metal siding and
_ T,.f-,blanket 1nsulat1on. The bulldulg is 60 feet long by 24 feet wide w1th a 17-foot
i eave helght. The superstructure contains a- control room, mezzanine. offlce
::}_:space, and change room in the north end of the’ fac1hty and a reactor room in the '
ren)_axnzng portion (south ;54 feet). The buxldzng foundation is of spread foonng
_a;nd grade beam"constru‘ctio'n, with a 6-irich mesh, reinforced, floor slab. The .
,. iﬂoor slab is tied into the column footlngs to develop the rigid frame horlzontal '
. »reactlons. Some. secondary coolant system ‘equipment, the necessary power
’ i‘-serv1ce and'a 7- 1/2 ton’ br1dg° crane are located above the reactor room floor'

‘.'->leve1. ' The 50- -foot bu11d1ng vent11at1on stack secondary NaK surge tank'and au-

"v:‘.'blast heat exchanger, and the equipment assocx.ated with shield-cooling systems

) and hehum- and nltrogen-supply systems are IOCated on concrete slab areas:

. *®A. R. PlCCOt, ed. '""SNAP 8 Experimental. Reactor (SBER) Final Safeguards
*Suxnmary Report," NAA-SR-6958, February 28, 1962 (classified) and- Addendum
I, by V -Rooney, ed., Aprll 15, ‘1962

NAA-SR-7300
v-12

L

BNA08401166

Document Provided and Located on:
http://www.RocketdyneWatch.org



L9T110+30VNL

MEAGRAR 0

PEN

*

00€L-dS-VVN

"REACTOR ~PERATING,
© LIGHT

L
FACILITY smcx-——-—7~- IR
Sl
/ rN "'\‘\
™

JHANGE  ROOM

NAR BLASTFEAT || | <.
 EXCHANGER .

SECON DARY EQUIPME

PIT

.‘i..J Q\

Figure V-4,

) I \
PRIMARY EQUIPMENT./”
VAULT -

-

N

http://www.RocketdyneWatch.org

Doc‘;ume'nt Provided and Located on:

VE

3

it P

Y00LNG WATER

SEL

SYSTEM

QPERATING SHIELD

(ZoREACTOR CONTAINMENT

Isometric View of SNAP 8 Experimental Reactor




exterior to the building. The recctor room is vented directly to the stack (no -
filters} at a nominal rate of 500C cfm. The reactor and containment vessel,
primary NaK coolant system vault, and secondary NaK system equipment pit are

located below the reactor room floor level.

The entire reactor and the control systems are contained in a shielded
carbon-steel pressure vessel (containment vessel). The vessel is embedded in
concrete below the reactor room floor level, with the removable vessel head
{dome) protruding above the floor level. Internal shielding is provided below the
vessel dome to attenuate radiation escaping from the contained reactor systems.
The containment vessel is sealed, and helium at a slightly positive pressure zis
maintained in the vessel during reactor operation. The primary system coolant
1ine_s penretrate the containment vessel through welded seal caps and ars tahen
routed to a shielded, steel-lined vault, where the heat is transferred from the
primary MaK coolant loop to a secondary, nonradioactive NeK coolant locp. A
rupture dxaphragm is provided on the reactor inlet cooclant line in the containmenrnt
vessel to prevent failure of the »iping system outside of the containment ve:sel,
in the event of system overpressure. In this manner, system overpressures will
result in rupture disc relief in the containment vessel and, hence, possible pipe
rupture in _the 'prinl'ary system vault, due to overpressure, will be prevented. |
The cOntainmént system is designed to withstand 100-psig operation and ensure
a leak rate of less than 1% per day at a 68 psig overpressure. A buried, gas'
hold -up tank is provided which.can be used to reduce the overpressure and leak

rate following potential accvdents.

The primary system vault is a 9-1/2 by 8 by 11-foot deep room with
the ceiling of the room at the same level as the reactor room floor. Shielding
with an effectxve thickness of 3 feet of high density concrete (6200 lbs/yd ) is
p;ovw.ded for personnel protection. The vault is designed for a nominal internal
oressure of 3/4 psig and will be fiiled with nitrogen maintained at a positive
pressure of 3 inches of water during normal operation to avoid possible NaK

ind/or hydrogen-oxygen reactions.

The SNAP 8 core is a compact, hydrogen-moderated, beryllium-
reflected assembly containing highly enricked uranium. The core contains 211
ndividual fuel rods, consisting of homogeneously combined zirconium, uranium,

ind hydrogen to form a hydridea Zr-U alloy. Each fuel rod is provided with a
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ceramic barrier to prevent loss of the moderator as a result of .hyidrogen.
diffusion. The core is contained in a stainless-steel core jves.sel approxi-
mately 9-1/2 inches in diameter by 21 inches long. Heat is :emoved'by
eutectic NaK 78 coolant which enters a plenum at the bottom of the ~ors

at _lbl'OO‘V’E_‘ zind,exits from a plenum at the top of the core at 1300°F. The
primary coolant inlet and outlet lines are 2-inch diameter, stainless-steel’
pipe. The core vfessel is surrounded by 3 inches of beryllium (nominal 'thickﬁese}
whic'-h forms the ei;ternal radial reflector. Reactor control is accomplished by -
rotzit.ion'of portions of this reflector (control drl.x.ms) toward or away from the |

core.

c. Desc ription of 'Exp"e rimental Program

The SNAP 8 program is bexng developed jointly by the Atomic Energy
oomm1551on (AEC) and the Natlona}. Aeronautics and Space Admlnlstrat}.on (NASA)
The AEC is respons1ble for the reactor development, nuclear safety, and nuclear
systems testing, and NASA is résponsible for the power conversion system
development and the overall systems eng1neer1ng. The S8ER test program 15 the
first in a series of reactor tests to be performed prior to flight test1ng the SNAP
8 system Ln 1963. The SS8ER test is a test of the core only, without power-
.,onver;s-lon—system eqtupmer_xt. '"The objectives of the test are to (1}'oe§erm1ne )
the opéi‘a‘tihg _characteriSties of the reactor; and {2) demonstrate reaetor per- -
formance at 300 kwt, thh a reactor coolant outlet temperature of 1300° F. ‘ |

>ubsequent tests will be conducted at 600 kwt leading to the development 01 a-

50~ kwe system.

This phase of the reactor test program is be1ng performed to verlfy'
‘he SNAP 8 reference de51gn and provide an experimerital basis for any de51gn =
.mprovement that xn_a.y _be indicated.. Operat1on of the f_'acxh_ty is scheduled to : _:
>egin in mid- 1962. | Pfio;: to startup of the S8ER in Building 010, critical 'ekp.e'ri.-.
nent te'st-s- will be‘ performed on the core in the SNAP Critical Faci}.ity—.b Bu11d1ng
37—3_.'_: The cr1t1ca1 test will provide data for check1 ng calculational techm.ques
iesired phy51cs measurements, and the calibrations neCESbary prior to 1nsta11a-

ion in the power test facility. The SB8ER tests should be completed in 1963.

d. Future Plans for Use of-Facility

- The use which will be made of the fac111ty following. comoletlon of the

>8ER tests has not been: determined.
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SNAF 8 Groundé Prototype Test Facility {(GPTF}, Building 03°

a. L.ocation

Figure III-3 shows the location of the GPTF (Building 0539) within the
AI-NDFIL, and its relation to other installations in the local area. The facility
is situated on AEC-optioned land near the northwest boundary of the AI-NDFL
within the area known as the VSNAP compiex. The minimum distance’ from the
facility to the AI-NDFL area boundary is approximately 250 feet. This boundary
lies in a northwesterly dlrectlon {Simi Valley direction).- The reearest'Rocketdyﬁe‘
area boundary is apprcxxmately 1400 feet to the southeast. The nearest occupxed
‘structure is the Flight Systems Nuclear Test Facility (Butlding 019) which is

approximately 60 feet northeast of the reactor.

The reactor room and control room floors are at an elevation of 1815

feét above sea level, and the stack'exit is approximately 1900 feet above sea level.

S *
b. Description of Building and Equipment

The GPTF is designed t_o‘r accommodate the ground testing of the 660—
kwt SNAP 8 reactor systems, i.ncludiﬁg their complete electrical generating
equipment. Figure V-5 shows an blisbmetr_ic view of the fzcility {as presented in
the preliminary hazards summary). .’I’he fa.cilit‘y is scheduled for cbmpleti’or‘ in
1962. The superstructure consists of a main high-bay bu11d1ng, with attached
low-bay structures on opposite sides for the housxng of general support and

operating functions. . The buildings are r1g1d steel-framed structures with

insulated metal roof-decking and s;dlng-

Foundations consxst of continuous wall footlng under bearlng Walls
with spread footing and piers deS’Lch’d to minimize dxfferentxal settlernent under
all columns. The hxgh bay structure is 62 feet long by 32 feet wide, with a
32-foot eave height. 'Ifhve area is serviced by a 10-ton b_rxdge crane. The high
bay area provides unobstructed access to the test vaultﬂlo’cét:é'd below the rein- _
forced conc rete floor. Ac.ces”s_ to the test vault (whieh ,contains vthe_reaCt.or_: and
test systems) is through hatches and ports w»ith' remové.bi_é ,seeled plugs or th*:rough
a stairwell at the southeast end of the high bay which leads to Aa- sealed door at

the vault {loor level,

*A. R. Piccot ed., "The SNAP 8 Development System (SSDS) Test Facxhty
Prehmxnary Safeguards Study,” NAA-SR- 6181, September 1, 1961 (classifi=sd)
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The low-bay structure on the south side of the high-bay area contains
general facility support and operating areas. The main structure is 62 feet
long by 42 feet wide, with a 10-foot eave height. The area contains a 41 by
20-foot control roem separated from the high bay area by a common concrete
wall with windows which permit observation of activities in the high bay A
toilet area, locker room, and change room occupy approximately 400 ftZ of ﬂoor,
space. The administrative area contains three ofﬁces and an 18.5 by 16- foot:
area for data reduction and instrument repair. A 20 by 10-foot facility equip=-
ment room is provided at the sputhéast end of the structure, for heating and air

conditioning equipment and a water heater.

The low bay structure on the north side of the high bay area contains
a process equipment room and an electrlcal equipment room. The structure is
62 feet long by 31 fﬁet Wlde with a 12- foot eave height. The process equi_pmeht
room occupies a 30 by 40 foot area in the east end, and the electrical equi_pment
room occupies a 30 by 21 foot area in the west’ end. The preocess equiprneht g
room is serviced by a 1/4 ton monorail hoist and contains service eq\nprnent
required for control of the vault env1ronment portlons of which may become

contaminated (e.g., compressors, vacuum purnp, filters, =atc.}.

The test vault is a ~'$hielded steel- lined vault located below the highl
bay floor. The vault has a ce1hng -to-floor depth of 32 feet and is approxw.mately
40 feet long and 30 feet wide. onlogu:al shielding is provided by 4 feet of
ordinary concrete located‘above_the ceiling.  The vault is used for installation
and operation of the i)asicl' éom_ponents of the test sbystbems. The contained poi;tiOns'
include all components of the priniary NaK loop, the boiler and rotating machin-
ery package, the ptotbtype radiator, and the reactor. The reactor will be. '
installed in one of the two shielded reactor pits l_dcated' in the west end of the
vault. Removable f)lugs consiéting of 4 feet 'ofiordinary concrete are pfovided
over the pits to reduce rad.ahon levels in the vault. Each pit may be evacuated
during reactor opera.hon to further control environmental conditions surrounding
the reactor and control system. A nxtroggn atmosphere at 1/2 inches of HZO
negative pressure will_be‘ maintained in the test vault to prevent NaK and/or oxygen-
hydrogen reactions. - The nitrogen atmosphere will be cooled by a cooling coil
and fans recessed in the vault wall. The vault is equipped with TV cameras and

contains remote handling facilities for servicing the equipment in the vault.
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The vault is designed to withstand a 4-psi overpressure and to prov1de |
a leak t1ghtness which is capaole of preventlng loss of more than 1% of the vault
volume in 24 hours under a differential pressure of 3 inches of HZO Folloxv1rg
an acc1dent the leakage rate and overpressuare will be reduced by compressors, -
which will subsequently keep the vault at a slight neganve pressure and e*chaust .
the ga.ses to a buried hold- -up tank {150- day capacuy) A‘l atmospheres released
from potentlally contamlnated areas or equipment in the fac;.hty (hw.gh bay, vaults
hold-up tank,,,' etc.) are. routed through pre- and "absolute'’ filters pnor to

rele_ase to the stack (nomlnal flow of _lZ OOO cfm durzng normal opera.tzon).-

Some of the facility and process service system components are located
on. concrete pads outside of the building. An 85-foot fac1hty stack is located Just
outs1de the northeast corner of the process equlpment room. The secondary
heat- transfer system a1rb1ast heat exchanger and radiator coolers are located
on.concrete pads in the same. area-' A kerosene heat exchanger used’ zn a_on_}unc— ,
tion W1th the vault nltrogen a.tmosphere coohng system is located on a concrete |
pad just north of the electrxcal equzpment room. An area just north of the facxhty .
contains. the electncal substanon, hquld nltrogen storage, the buried contam1nated

ga.s bhold-up tams, and a coohng tower.

The first test system w1ll be a complete, nuclear-powered electr1cal _
generatlng system 1ntended to produce 30 kwe (net) contlnuously for 10 000 hours -
of operatlon in space- The reactor W1ll ‘be a compact 21rcon1um hydrlde 10 wt
% J (fully enrlched) reactor controlled by berylhum reflector elements (_'l‘he
reactor core’is slmﬂar to the_Sg_LR reactorrdescn_bed earlier in Section 3 above;_.)‘
The reactor Will'be cooled with eutectic NaK'78, which epters the .core at 1100°F
and exxts the reactor at 1300 F. The NaK then passes through-a counter current';
mercury bo1ler a.nd back to the reactor inlet. - The boiler produces superheated '
mercury vapor at 1200 ¥ and 275 psia which then passes through a turbine .
(which dr1ves the alternator), e_xhausnng at 20 psia and 706°F. The turb1ne"'
exhausts to a radiator- condenser which returns 560°F subcooled mercury to the
b011er- ‘The power convers1on system is being developed for 30 kwe. Thé reac-
tor is des1gned to produce 300 kwt to meet the heat source requu:ements for

30-kwe operahon.

c. Descr1pt1on of Eypemmental Program

_ The SNAP 8 progra"n is belng developed 301nt1y by the AEC and the :
NASA-.~ The AEC is respon31ble for the reactor development and NASA is
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responsible for the power conversion-system development and the overall system

engineering. The S8GPT program is the second in a series of ground tests which

will be ﬂperformed‘ prior to flight testing the SNAP 8 system in 1965. (The first

test was described in Section 3 above. ) The SBGPT will be used to test a bread-

board conﬁguratxon cf the SNAP 8 system, con81st1ng of the reactor, power con-

ver s1on system,

and the prototype radiator. The test program is tentatvvely

segregated into four phases-

1)

2)

3)

4)

‘Power Conversion System {PCS) Shakedown Tests: In the first

‘phase, one 30§kwe PCS, with prototype radiator and accessories

will be installed in the test vault, and shakedown tests will be

performed with = 375-kw electric heater as the power socurce..

Reactor Shakedown Tests: Foliowing completion of phase 1, the
SNAP 8 reactor will be placed in one of the two reactor pits,
and coimected to a nuclear system shakedown test loop. The

primary NaK loop will remove the heat from the reactor. Heat

‘ Will be transferred to a secondarbeaK loop, which wi_l-l‘ be used
in lieu of the PCS. Ultimate heat rejection will be by means of
" an airblast heat exchanger located outside of the buildi_hg. The :

- reactor sh_akedOWn tests will include checkouts ranging from

zero to. f\ill—power operation (300 kwt).

Ninety-day Endurance Tésts: Upon completion of the reactor |
shakedown tests, the reactor wi ill be disconnected from the

shakedown test loop and connected to the pretested PCS for the

30-kwe ground prototype system tests, which will include a

90-day endurance test.

Ten-thousand-hour Endurance Test: Follaw1ng the tests w1th the

PCS, a 10,000- hour endurance run is planned.

'I‘he objectives of the program are:

1)

2)

3)

To provid:e early compatibility deta for the nucizar and power

conversion systems
To demonstrate startup and control methods

To demonstrate a. 90-day endurance capability prior to the first
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 feasibility flight in 1965
4) To dém'onstrate a- 10, OOO—hoﬁr operational capability.'
The program is scheduled for compleuon in 1966.

d. Future Plans for Use of Facility

_ After completlon of the 30 kwe ground prototype system tests ‘a
Asenes of. tests similar to those in ‘%ect10n3 above may. be conducted on a 60- kwe .

system. . The facility is de51gned to accommodate such a test.

The use wh1ch will be made of the fa.c1hty follow1ng completlon of
SSGPTF tests has not been determ1ned ' '
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5. SNAP 8 Flight System Test Facility (FPTF), Building 656

a. Liocation

Figure III-3 shows the location of the FPTF (Building 056) within the
AI-NDFL and its relatioﬁ to other installations in the local area. The facility
‘is s1tuated on AEC opuoned land near the northwest boundary of the AI-NDFL,
within an area known as the SNAP complex- The minimurn distance from the
facility to the AI-NDFL area boundary is approxim'ately 325 feet. This boundary
‘lies in a northwe_'stv:erly direction {Simi Valley d'ibr'ectiion). The nearest Rocketdyne
area boﬁhda’ry is ap?'r_oximately. 1250 feet to the southeast. The néarest occupied
st'ructure_j.is ther-SNAP 8:Crroux-id Prototype Test Facility (Building 059) which is

approximately 200 feet northeast of the reactor.

The reactor room a.nd control room floor are at an elevation of

approx1mately 1814 feet above. sea level, and the stack exit is approximately

1914 feet above sea level.-

- e
2z

b. -Devscr}i'ption of Building and Equipment

The FPTF is being designed to a&commodate the ground tesﬁng of a
complete 60-kwe SNAP 8 reactor system with its electrical generating system
in as near a fhght conﬁguratxon as possible.. F1gure V-6 shows an artist's con-
ception of the facility. The faozl;ty is scheduled for complenon in 1964. The
'superstructufe consists of a main high-bay building with attached low-bay struc-
tures on opposite sides for housing gen'érai support and operating functions. The
- buildings are rigid, stee'l—frarn"e(i structures with insulated, galvahized-mefal
sidings'and. 'poured;-in—place gYpst_nn roofs. Foundations consist of continuous
wall footirigs under be‘a"ri‘:}g wé.lls,- with spr-ead footings and piers des‘igned to

minimize differéntial settlement.

The hxgh bay structure is apnroxunately 62 feet long by 52 feet w1de,
Awith a 40-foot eave height.  The area is serviced by a 30-ton brldge crane. The
area provxdes unobstructed access to a shlelded transfer lock located in the high
bay and to the sh1e1ded test vault located below the reinforced concrete floor!
~Access to the_transfer lock is through a hatch and stepped plug in the roof, or

through a maSsivo‘, -»rolling,: p_lug-type doo;r in the sou_ih side of the structure.

*R. S. Lubomirski, ed., "SNAP 8 thht System (S8FS) Test Fac111ty Safeguards
Report” NAA SR- MEMO- 7359, to be pubhshed as classified document.
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Equipment access to the test vault is through hatches, with remcvable sealed
stepped plugs in the floor of the high bay. Personnel access to the vault for
staftﬁp opera.tions’ is possible wvia a stairwell which leads from an area near the
hot change room to-a door at the vault floor level. This door is sealed just prior

to and during all reactor operations.

The lov&—bay structure on the east side of the high-bay area contains
general administrative and operating areas. The main structure is approximately
62 feet long by 50 feet wide, with a 10-foot eave height. The area contains a
40 by 30‘—foot ‘control room separated from the high bay area by a concrete block
wall and windows which permit observation of activities in the high bay. A
toilet area, locker room, and change room occupy approximately 600 ftz of
floor space. A 14 by 24f.foot office area and an 11 by l4-foot area for data

storage and instrument repair are provided.

The low-bay'stru'ctufe_ to the west side of the high-bay area contains
a mechanical equipment robm and an electrical equipment room. The building
is 62 feet long by 24 feet wide, with a 15-foot eave height. The me‘ché._ni‘ca_l»r
eéui-pment réom océupies a 40 by 23-foot area in the north end; and the electrical.
.equipment room occug.es a 20 by 23-foot area in the south end. The mechanical
equipment room 1s se_rviéed by a 2-ton monorail crane and contains service
equipment required for control of the environmental conditions in the transfer
lock, vault, and reactor pit. Some local shielding is included, and'ample space

is,provided for additional shielding on equipment which may become containina’ced.

The trahsfervlock is a steel-lined shielded cell located in the northwest
corner of the high bay. The inside dimensions are 12 feet by 28 feet by 18 feet‘
high. Thé shield walls contain 4 feet éf ordinary concrete. The cell will be used
for transferring equipment in and out of the vault, for exarmining and packaging
disasser_hbléd_co,mponents (int:lqding an entire power conversion system), remov-
ing radiocactive materials by means of shipping casks (10-ton cask provided), and
refnotely-pe'fformirig maintenance on vault equipment. The cell is equipped with
a shield-viewing window and TV camera, a 5-ton bridge crane, manipulators _fof
-peff_ormi-ng h_ot-cell—éype work from the high bay area, vetc. Access from the
cél-l to the '.;rault is'By means of a horizontal rqlling shield in the floor of th'e"cell,
wh'i_c'h',opens; a hatch in the roof of thc vault. The éell is designed to ensure a
léak—tightness which is capable of prefrenting loss of more than 1% of the cell

w}ol_urrie in 24 hours under a differential pressure of 3 inches of HZO'
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The test'vault‘ is essentialliy a shielded vacuum chamber with a water-
cooled alu'zniinum liner. The vault has a ceiling-to-floor depth of 32 feet and a
Aj?O"—éfoot-inside diameter (liner to liner). The 'ceiling-will have a 9- 1/2 foot con-
c"re.te shield. The vault is used for installation and operation of the basic com-
ponent':s of the test system. '1he contained portions include all components of
the prlmary Nak loop,. the mercury voiler and rotating n'xao::hn*xerg,r package, the
prototype rad1ator, and the.reactor. The vault is ecu}.pped with a 3-ton polar =~ '
Crane and remotely operated manipulator, polar track TV" eystems ‘ roof-mounted-
-periscope, etc., as~n_e_cessary for operation and service .of the equ;pment in the -
vau'lt'.' Th.e expefiments will be car.ried-out in vacuum or in partial vacuuin,
v'employ'in_gi a nitrogenvatmo'spher.e- ‘The test vault is designed for both 'a'positiix?e
.p're's_sure of 4 psig-and {'a‘:'c'uum conditions of 0.01 ’atmosphere. At 4 psig(over—':
pressure, the vault is deszgned to leak no more than 1% of the volume. per day._
The design of the fac111ty prov1des for a bur1ed radioactive gas hold—up system
capable of hold1ng for several months, if necessary, the fission products releas ed

ina maJor a.cc1dent.

Some of the fa.c111ty and process service systems are located on con-
_crete pads out51de of the building. A 100-foot fac1hty stack is located ]ust out-— |
side the northwest corner of the mechanical equ1pment room along w1th the f11ters
and exhaust fans. Coohng water towers, air compresso:s, nitrogen stor_age, a -
substation, .an’d o_ther miscelianeous equipment are located .on concrete pads
outside of the bui—loing- Buried liquid waste and gas hold—up decay tanks are
located Just northwest of the bu11d1ng

All atmospheres released from potentially contamina_‘ted‘area's__ or
equ1pment (hlgh bay, transfer lock, test vault, hc)ld-up tanks, etc.) are routed
through pre- and ' absolute" filters prior to release to the stack: (nom1na1 ﬂow '

rate of 10 000 cfm durlng normal operat1on)

The test system will be a complete nuclear powered electru:al
"generatlng system 1ntended to. produce 30 kwe (net) cont1nuously for 10,000 hours'
{for use aboard a space veh1cle) The reactor will be a compact zirconium
hydride 10 wt. Y% U (fully enr1ched) reactor controlled by berylhum reﬂector
elements .The system will be a fhght configuration of the test system- descr1bed
earlier in Sect1on 4 above (SSGPTF) "The reactor will be cooled with eutectic - | A
";NaK. 7~8,. which ente.rs the core,at 1100°F and exits the ‘reactaor at 1300°F. The:,. |

- NaK then passes through a counter-_c_urrent_ mercury boailer :aod returns to the
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reaezor inlet. The boiler produces superheated mercury vapor at 1200°F and
275 psia, which passes through a turbine (drivihg the alternator) exhausting at
20 psia and 706°F. The turbine e:chausts to a radiator—condensor which returns
56_0°F subcooled mercury to the boiler. The power conversion system is being -
developed for 30 kwe. The reactor is designed to produce 300 kwt of ther'mal“

power to meet the heat source requirements for 30-kwe operation.

Descrlptlon o1 Expenmental Program

Thr SNAP 8 program is being developed jointly by the AEC and NASA
The AEC is respcnsible for the reactor development, and NASA is responsible
‘for the power conversion system development and the overall system engineér-
ing. The S8FPTF test is the third in a series of reactor tests which will
"be performed prior to flight testing the SNAP 8 system in’ 1965 {the first and
second tests were duscribed in Sections 3 and 4 above). The FPTF will be used
“to groun& test the prototype SNAP 8 electrical generating system in a flight
Conﬁguratioﬁ. The objective of the test program is to test the pov&er plant under -
s1mulated (as near as practical) fhght conditions. Tests will be conducted to
_prove.the starting capability, stabxh.y cf control of the PCS, and nuclear system
thermal and environmental capab111ty, performance and endurance. These »
tests are scheduled for completion in 1964. The test program also calls for a

90-day and a 10,000-hour endurance test, to be completed by 1966.

d. Future Plans for Use of Facility

. Current NASA requirements call for tests to be conducted using the
3'04kwe sysiem. Advanced plahning indicates that a 60-kwe system may also 'B_e
developed, and, therefore, the facility is deéign_ed to accommodate the 60-kwe
system. (This 'system will contain two 30-kwe conversion systems and a single

nuclear system.)

~The use which will be made of the facility following completion of the

above tests has nnt been determined.
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6 SNI‘;P Env1romnental Test Fac1hty (SETF), Bulldlng 074
| Locat1on o
F1gure III 3 shows the locatxon of the SNAP Envrronmental Test L

F ac111ty (Btnldrng 024) wltlun the AI NDF L and 1ts relatlon to other mstallatzons :
1n the local area- . 'T'he fac111ty 1s 51tuated in the eastern end of the SNAP complex
on AEC opt1oned land 'T‘he m1nrmurn dlstance from the facrhty to the AI NDFL
boundary (AI exclu51on area boundary) rs approxunately 500 feet. ' Tlus boundary _
11es 1n a northwesterly dxrectzon (Suzn Valley dlrectlon) The nearest Rocketdyne

area boundary 1s approxu:nately 1250 feet to the soutneast- 'I'he nearest occup1ed .

structure is the SNAP 2 Experlmental Lab (Bmldlng 02_,, whrch 1s appro*nmatelx

130 feet west of the reactor. C

. The control room and hlgh bay ﬂoor (i e., top of vault complex) are

_at an: elevatlon of 1826 feet above sea level and the stack exzst 1s approx1mately

?,:.911 feet above sea level.

b Descrlptlon of § ac111ty and Equlpment

_The 1nsta11at10n has been de51gned to enable sunulcaneous safe opera- s

e n-:-of two SNAP reactor systems each operat1ng at 150 kWt. _ F1gure V= 7 : _.
i u-strates the desrgn of the facrhty.. ’I’he fac1hty consrsts of (l) a. maln hlgh-bay .
superstructure contalnlng a" subgrade reactor vault (:omplex, Wlth an open pl.t _

access area ad_]acent to the vault and (2) two prefabn.cated steel }nw-bay bulldlngs,:
atta.ched to opposrte s1des of the superstructure to prowde adn:um.strauve and -

ope ratl onal suppo It a reas.

" The maxn superstructure is.a r1g1d steel framed bullchng, W1th insu-’

lated metal 31d1ng and roohng and contlnuous concrete footxngs.v The bu11d1ng

is 60 feet long and 55 feet w1de Wlth a 30 foot eave herght- Thzs buﬂdxng houses
the slnelded vault complex contauung the two reactor test ce]ls and a transfer R
lock “the: vault access area adjacent to the vault complex, and the htgh bay area,

whxch prov1des unobstructed access. to the vault complex and access area. The

reactor vaults have 1n51de d1mens1ons of 15, by 15 by 19 feet h1gh and are 1_nfer-._ ffz'ff
nally connected to: the centrally located transfer lock (15 by 26 by 19 feet hlgh) |
by means of a maze leadlng from each cell “A munmurn of 8 feet of ordrnary

concrete 18: prowded between the vaults and accessfble area . Three, g removable,;

*G."H vAnno, ed... | "SNAP 2 Env1ronmenta1 Test Fac1hty I—Iazards Report "
NAA' R—3513 May l 1959 (class1f1ed). S . A

NAA-SR-??,OO
Covezr

lilll\lllllllllll‘llﬂlﬂllIlﬂﬂlﬂmliﬂlllﬂlllm Il
BNA08401181

Document Provided and Located on:
http://www.RocketdyneWatch.org



conTRo. S A S L

_RUOM I Eteepemminy T o O \VIRONMENTAL

R B v, S . /. " Bl ATMOSPHERE.
HANDLING
"ROOM .

»

=
———
=

.

=_—
=]
—

oyl
=
>
o
&
N
o
[Rewry
—
o= : . NS T S, s o v : .
NER ' : Figure V-7, Design of SNAP Fovivonmental Test Facility
-] .

Docu.ment Provided and Loéated on:
http://www.RocketdyneWatch.org



stepped : shiel'd phi’gs'in the top :_f the vault cornplex provide access to the two
reactor vaults and transfer lock. The - drea above the vault compiex is serv1ced

7 by a 20-ton gantry crane. . The vault access area is a 56 by 20 by 27~ foot deep

bplt Just north of the vault Comple‘( whlch provides. d1rect access to the .;perat:ng '

face of cach vault and the transfer lock as well. as lnternal access mrough sealed

doors and plugs., A lead glass Wlndow provzdes for observattop of act1v1t1es in -

the transfer lock. The access p1t and h1gh bay are services by a 5- -ton brtdge

crane.

The low- bay structure on the north side of the hzgh-—bay area conta;ns :
the genaral administrative and operatzng aréas. This structure is approx1mately -
64 feet long by 60 feet wide and conszsts of two stancza*-d prefaommzted mctal . |
bulldlngs attached to each other and the north wall of the high bay supe rstructure.
The bu1ld1ngs are constructed on cont1nuous concrete footxng and a floor slab
and have’ gable roofs with an eave height of 10 feet and ridge heights of 16 feet..
One portxon of the bu*ldxng {32 by 60 £eet) is called a test mock -up area and is
used as: a- cold“ exper;.mental and shop area and an office area. The remai rung"
half of the buﬂ.chng (sectxon adJacer\t to hlgh bay) contauns a 32 by 28 foot control
room, a locker room and change room, and a. ”cold" mechanical equzp;nent room..
A window- tn the south wzll of the controi room permlts observat;on of the hzgh
bay- and vault access areas. The 1nstmmenta.t10n necessas oy for safe operatlon
of each reactor test cell occup1es separate and lsolated portxons of the control
room. Personnel leamng the h1gh bay, access area or vault complex are .
routed through the change room to’ ‘enable contamznatxon controi and personnel

monitoring.

The low- bay structure on the south sxde of the htgh bay area. contaxns -
serv1ce equlprnent for the fac111ty and vauit romplex. The structure is approxl—
mately 60 feet long by 34 feet wxde and is a steel and concrete structure with a.
gable roof 13 feet htgh at the eave and 19 feet high at the r:dge.( 'I'he east portion
of the bu11d1ng contains a 45 by 34 foot ﬁlter and hot gas comprcssor room Thej__”
north,’ west and south walls of thxs rOOm are of concrete construcnon, to pro-.
side radiation shleldzng. Th1‘= room is servu:ed by a 4- -ton brldge crane The

nest portion of the bu11d1ng contazns a- 34 by 15-foot- mechanxcal and electrlcal

zquipm ent room

All interior surfaces of the vault complex are uned with 3/ 16 ~-inch

;.lumlnum plate. The liners and sea.ls on vault openings are designed and
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constructed to withstand a pressure d1i’ferent1a1 of 4.0 pSlg ang to prov1de a leak
tightness of better: than 1% of. the contalned volume in 24 hours under a differen-
tial pressure of 3 inches -of HZO' During operation a nitrogen a_tmosph‘ere _
at a slightly negative pressure is maintained in the test vault to prevent NakK-
and/or hydroden oxygen reactions. The n1trogen atmosphere is cooled by freon
coohng coils and a nxtrogen r\,cxrculatlon system located in the vault complex.
Following an accideat, any resultlng overpressure or lesakage to the env1ron1ne1‘-."c
will be reduced by compfeesors, which will .otzrnp'the Qault gases to burie'd- hold-
up tanks desi'vned to contain ihe radioactive materia'.ls- ~ The access afea and"
high bay area are maintained at a slightly negauve pressure with respect to
ambient and cther occupled areas and are exhausted through pre- and ”absolute

filters to an 85-foot stack.

c. Description of Experimental Program

Power Test Vault No. ! presently houses a SNAP_ 2 reactor (SZDR)
&Hich:‘ope rates at a nominal power of 65 thermal kilowatts.* This program
involves a test of the core without pow er-conversion-system equlprnent. The
vault; contatns a nl_trogen.atmosphere wh1ch is _controlled to an oxygen eoncentra-
tion of less than 3% Sy a nitrogen feed and a small exhaust stream which is routed
iﬁ'rough pre and '‘absolute’ filters prior to release to the stack. ’I’.his' phase of
the test program is. scheduied for completion in 1962 after whxch the system will

be remecved.

Power Test Vault 1\:0. 2 will’ be used to prov1de shleldlng and contain-
ment: for the SNAP-10A Fhoht System, which operates at a nomlnal power of
30.5 kwt. This test {(S10A - FS 1) is scheduled for initial operanor\ in late - 1962
This reactor system is to be operated in a vacuum chamber located within the
test vault. Aithough the vault provides adequate containment, the va.cu'urh E v
chamber is considered the pnmary source .of conta1nment for the system ' The
environmental atmosphere in vault No. 2 can be controlled for oxygen content
and pressure in the same manner as Vault No. 1. This reactor system test is

scheduled for completlon and removal some time in 1963

The lnstallatlon of the SINAP 10A thht System No. 1 (SIOA FS-1)

test in Vault No. 2 requlres modlfu.atlons to the SETF These mod1f1catxons

¢H. N. Rosenberg, ed. ,'. "Summary Safeguards Report for SNAP 2 Development
System (S-2-DS), NAA-SR-5483;, November 23, 1960 (classified)
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7. SNAP Flight Systems Nuclear Qualifications Test Facility, Building 019
a. L.ocation '

F1gure I1I-3 shows the locat1on of the thht Systems Nuclear Qua.lel—
: cat1ons Test Facility, more commonly des1gnated as the Acceptance Test Facility
':‘(-A'I'F), Building 019; within the AI-NDFL, and its relation to other installations
in the local area. The Zacility is situated near the nor:? west boundary of the Al-
'NDFL, within the SNAP complex. The facility is located on AEC optioned iamg.
The minimum distance from the facility to the AI-NDFL boundary is approxi;
mately >-0 feet. This Boundary lies in a northwesterly direction (Simi Valley
Ac.lireiction) The nearest Rocketdyne a;ea boundary isiapproximately 1325 feet in
a southeasterly direction. TlL= facility is located between the SNAP 8 Ground
Proto‘.ype Test Facility (Building 059) and the ‘Non- Nuclear Component As sembly
and Performance Test1ng Building (Bu11d1ng 013) which are aoproxunately 60

- feet to the SOuthweSt and northeast of the reactor, respectzvely.

The fuushed floor elevatxon in the facility is 18 14 feet above sea 1evel

-5"‘I’here is no stack assoczated thh ‘this fac1l1ty

b. Descrlptxon of Fac1hty and Equlpment

The ATF is being constructed to accommodate acceptance testit‘i’g-of
. ﬁnal SNAP fhght sjrstems just prior to shipment of the units to launch sites.
) The fac1hty is scheduled for completlon by mid- 1962 F1gv_.1re V-8 illustrates:-
_the facxlxty design. The bu11d1ng con51sts of a main reactoi' high-bay superstruc.—-
: ture,‘ Wlth an attached low-bay structure on one side icr housing of general
_support and operating functlons. The structures are rigid steel- framed bu11d1ngs
IJW1th 1nsulated metal 31d1ngs and roofs. The overall bulldlng dunensxons are
: approxlmately 83 feet long by 77 feet wtde, thh an additional 2.5 by 10- foot
-concrete. block fuel storage room attached to the southeast corner of the buxldlng
All foundauons consist of continuous wall foot1ngs under bearing walls with spread
"footlngs a.nd piers designed to minimize d1fferent1a1 settlement under ail colurnns.

' Concrete floors are provided for all areas.

The hlgh bay is approxunately 80 feet long by 45 feet wide and is pro-
.vided with a compo_sznon roof-over rlg_zd A1nsulatlon and steel decking. The roof

is 34 feet high at the eave. - The area is serviced by a 10-ton -Bridge crane. -The

' *Compact Systems Division. "Prehmuxary Safeguards Report - Acceptance Test
Building (019);' NAA-SR-6733, November 15, 1961
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high-bay structure houses the space and equipment required for assembly, testing,
and adjustment of APU power system units and provides unobstructed access to
the reactor test Vaﬁlt'located below the floor level. Access to the test vault is
through 2 hatch equipped'with rerhdva_ble-, stepped, concrete shielding plugs in

‘th= high-bay floor (V.c'eil.ing of the vault). o

The low bay structure is' approximately 83 feet long by 29 feet w‘ide,
with an ll-foot eave height and-16-foot ridge height. The area contains a 31 by
29-foot contrel. room‘, a 20 by 28-foot mechanical and electrical equipment room,
a 12‘ by 13-foot instrument repair room, a‘ 12 by 17-foot toilet area and change

room, and a 30;Iby 12-foot office area.

‘ The test vault is a 12 by 12 by 39-foot deep concrete pit located below
‘the'high'bay floor and opposite the eontrol "rcem (windou} in control room wall).
R'emovable coticrete plugs'totaling 4 feet in thickness provide shielding di rectly
over the véuilt. A 15-ton capacuy hydrauhcally operated elevator is provided in
the vault for handling tne test system. Durlng normal operation, the test system
-w111 be conta1ned in a 9-foot" dlameter by 17—1/2 foot—hxgh vacuum chamber. (staxn-
less- steel vesseL) 1n the test vault. ' The systemis designed tooperateat 10 -3 mm
ong- The vessel wall 1s cooled to an average wall temperature of 100°F and -
will conform to the ASME Boiler and Pressure Vessel Code, Section X1ii for
uﬁfi:ed 'b.fessure Vesseis. Vacuﬁm punip_discha,rge is through an ‘"absolute’’
filter to'-;a roof vent. Two quick-closing valves will isolate the vessel in the event
o'f an ifcident. The: vessel is de51gned to contain the maximum pressure genera-
ted by a 50 Mw-sec excursion in a SNAP 2 or 10A reactor system. The vacuvm
chamber is designed and tested to withstand both normal operations and the
consequences of-an excursion with: no leakage. Fission product activity, there-~
fore, will be all t1m<-s be exther contaxned or rele2szu only through the vent.
The two quick’ <:los1m=r valves ‘would close in less than 1 sec.

Since rea.'ctozfs will be te-sted only at zero power level, there will be no
‘éignificant fissio‘nvpred'qct -gedefation during normal operations. No stack is
pfovided for the facility. The hlgh bay area is a controlled atmosphere 1ncorpor—

atlng both temperature and humidity control_

S C. Descrlptxon of Exper1menta.1 Program

The presently planned program for the facility will include the testing
of the SNAP l_OAV thht Systems 2, 3, and 4 (S10A-FS-2, 3, and 4) and a SNAP 2
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fhght system pr1or to shlpment to Vandenburg Air Force Base (VAFB) or another
site. In add1t1on to non-nuclear atmospheric tests, the systems: will be tes ted in
the contauunent vessel under controlled envir snmental conaltlons ’I‘he major.
acceptance tests will. 1nclude (1) 2 phy sical 1nspect1on ano electrlcal and 1nstru— :
'ment check of the APU without fuel or NaK coolant {2} a functlonal demonstra—
't1on of correct operat1on and startup sequence, ‘at ambient temperature, of the
APU mechazucal systems and safety and control 1nstrumentafzon {3) a dry cr1t1-‘
cal loadlng test and measurements with the APU in the vacuucn chamber (4)
1nstallat1on of the core cap and WeldIng of pump CO'in&CthDQ and hnes, (S) NaK
10ad1ng, (6) wet cr1t1ca1 and nuclear. acceptance tests. (7) therma‘ acceptance
tests at temperature, (8) shleld manng tests, and (2} packagtng of APU, r_eflec._
tors, and shlelds for shlpment to VAFB. - ‘

d Future P}.ans for Use of Facxhty

. Present plans 1nc1ude acceptance testlng of SNAP 2 fhght systems as
.descr1bed above- However to accommodate these systems, additional :“‘S,tr“.“
menta.txon will be 1nsta11ed to fac111tate their tesung. Because. the present 'te"s.t
chamber is not large enough to accommodate a SNAP 8 fhght system, only fuel
_loadlng and nuclear acceptance oif the SNAP 8. system are planned _ Other pIansj_ o
for use of the fac1hty are: not presently known
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‘8. Shield Test Experiment Facility, Building 028

a. Lo_cation

Figure III-3 shows the location of the Shield Test Facility (Bulldlng
028) w1th1n the Al- NDFL and its re'auon to other 1nstauatxons in the local area.
The facility is situated near the northwest boundary of the AI-NDFL, within the
SNAP complex. The installation is located on AEC optioned land. The minimum
distance from the facility to the AI-NDFL boundary (Al exclusion area boundary)
is _approxxmately 250 feet. This boundary lies in a northwesterly direction
:(S'imi’Valiey direction). The nearest Rocketdyne area boundary is approximately
1450 feet to the southeast. The nearest occupied structurc is the SNAP Environ-.
mental Test Facility (Buudlng 024), which is approximately 150 feet southeast
Qf the reactor.

The reactor room and control room ﬂoor eleva.txons are 1816 feet

above sea level and the stack exit is approximately 1846 feet above sea level-

Ja

b. Desc.1pt1on of Bulldlng and Fquzpment

The Shleld Te st Fac1hty is de s1g'1ed to provide the expéfimenta‘l' capa-
bility for exposxng materials to well-defined radiation sources and thus enable
determ1nat1on of" thelr shielding effectiveness for compact power system appli-
catlons. Fxgure V-9 illustrates the facility design. 'I’he facility consists of two
bo.sxc areas (1) a Butler type building Whl(‘h houses the reactor 1nstallat1on and
conta1ns a. reactor room, cont;oi room, laboratory, change room, and office
area and (2) an attached below grade, shield test room adjacent to the reactor

for conductlng the actual shield tests and measuremes ats.

The Butler building is a r1g1d, steel-framed, trussless, gable roofed.
stfucture', with insulated metal siding and roofs, contxnuous concrete foot1ngs,
a.nd a concrete floor slab. The structure is 40 feet long and 40 feet wide, with
an" eave hexght of 14 feet and a ridge height of 21 feet. The reactor room is 20
Eeet long and 17 feet wide and provides unobstructed access to the reactor, which
is” l_ocated below_ the reactor room floor level. The reactor (water cooled) and
its. coﬁffél and S'afety systemns are i'rximersed in a 5-foot diameter by 20-foot- .
ieep, water-fllled aluminum tank located in the center of the room; the top of

‘he tank. is approximately 3 fret above floor level. Radlatlon s}ueldlng is provided

ER. L. Tomlinson, ed. ”SVAP Shield Test Experiment Final Hazards Summary'
\IAA SR 5896, March 17 1961
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by gravel, concrete, and earth surrounding the tank and 2 minimum of 16 feet
of water over the core during reactor operation. The coolant pumps, hLeat
éxchaﬁger, dimineraliz'e‘rs,, and refrigerant systems are located is the reactor
foo;n_- A l-ton, hand operafed, chain hoist mounted on a bridvge crane rrovides
"Iia;ndli'ng: services. .

: The 23 by 20- foot control room is adjacent to the north wall of the
reactor room, Whl_ch conta.;ns a window to ;-Elable observation of reactor room-
act1v1t1¢s_. The reactor console and instrumentation necessary for safe plant
.Qperation are located in one area of the control room, whiie the instrumentation
hecessary. for actual shielding measurements occupies a separate area in the

cont rol rooIIl.

"The laborato*‘y is a 20 by 13-foot area used for zabm.ca.txon and repau- '
'of delectors and contains a hood dry box, sink, electrornc test gear, and other | :
labora.tory equmeent. The off1ce area is 20 by 14 feet long and has desk space, -
for the normal full-time staff of four experunental physicists. Access from the
ofﬁce area. and control room to the la.boratory or reactor room is through & 9 by
13 foot locker room and a 7 by 13 _foot change room. A stairwell at the exit of
the change room also provides controlled personnel access to the shield.test

room via an underground tunnel and access door at the test room floor level.

_ The shield test room is a thelded underground vault located on the -
west side of the reactor pool and tank The vault is separated from tke reactor
by a- conc rete snxeld wall whlch contalns a 4-foot- lona and 5-foot- squa.re grap‘nte
therrnal column in lins with the reacto;. . Onmne. end «o? the column opens into a
33 foot long by 20-foot wide and 18-foot-~ ~high room. Within the room, a:2- foot
dxar\“eter circular (£1551on) plate of fu.lly enriched uranium may be remotely’
posxtloned on the centerh'le of the thermal column or lnserted into a lead shteld
c_ask, The uranium plate converts low energy neutrons leavxng the thermal
co’l#m_n into a fission apec_trum of neutrons and gamma rays to be used in shield
attenuation experiments. A remotely posi;i'oned shiel’d test carriage is pré)vi&e'd
Eé'r ‘mountj.fing test specimens adjacent to the fissioﬁ plate. Radiation detection
equipmeht is mounted on the shiéld test carriage _and conne‘qvted to the fcon_‘.:rol 1room
tl'i-rc")'ugh flexible cables. The enti re opefation is viewed by rheans of a TV system.
a ramp and 19 by 9-foot exterxor door prov1des truck access tc the vault- The
vault is provxded with a 7 1/2. -ton, pendant controlled travelhng bridge crane

for handhng shielding and casks
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" The reactor is a water- cooled zi'rcénium hvdride moderated reactor
slmxlar to ’I‘RIGA It produces a maximum fhermal power of 50 kw. Four rods
‘cont rol the: reactor, three of which utlhze B C asa poison, the othe” beinga’ grey
. Vregu;_a.hng rod composed of’ staxnless steel. J.he control rod syste*n is actxva:.ed

"by eiectromagnetxe clutches deSLgned for £a11 safe operatlon.

The reactor room and shleld test vault are ma1nta1ned at a negat1ve :
-'pressure w1th respect o ambient and the other occupxed areas and are exhausted

.through pre-. and ”absolute” f1lters to a 30 foot stack-.

c’. Descr1ot10n of Expenmentai Prog ram -

The reactor flsszon-plate testrlg program has been completed- It
con51sted of exper1mentally obtanung those physlcs parameters necessary to
prove the safety of the reactor system. The follovnng measurements were ob"—-_

: ,ta_1ned::

1) Reactor cr1t1ca11ty

2) Reactunty Worth of fuel rods and core components’

3) Core and reﬂector void reactzvtty measurements
g :4_)'-Isotherma1 temperature coeff1c1ents '

5) _Reactor and thermal cohnnn ﬂux traverse

6) Reactor’ power cahbratlon

_'7)_ Power coefficient measurements

8) Flss1on plate flux. mapplng

. 9) FlSSlon plate. power cahbratxon. »

, The radxanon evaluatxon of shxeld materzals p*esently underway con;
sists of expos1ng slabs of shletdxng matenals to be used in the SNAP 2, 8 ‘and

IOA programs to the ﬁss1on spectrurn from the f15510n plate and measurxng their
' attenuatxon characteristics for vanous energxes of neutrons The parameters _
to be stud1ed on each material are the energy and angular neutron dlstrxbutxon as.
a functxon of shield thickness. The neutron energxes to ‘be 1nvest1gated range '
from 0. 5 to 10 Mev. A colhmator will be used to obta1n angular dlqc*’.mlnatlon

-~ while energy d15cr1m1nat1on will be achzeved with a fast neutron spectrometer.

d. Future P}.ans for Use of Facxhty

Inltlally, the shield materlals to be evaluated will consist of those

materials currentlv under consxderauon for the SNAP 2 8, and IOA sy’stems..
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As the program progresses, other more exotic materials will be evaluated for

higher powered systems, where biological rather than instrument-payload

shielding problems predominate.

The possﬂazhty ex1sts ior reor1entat10n of the facility program for the

radlatton testing of trans:.stonzed Da.yload components because the fission plate

is capable of providing the hlgh 1nten51ty of radiation necessary for such tests

at low facility operating costs.
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9. Kinetic Expériment Water Boiler Facﬂuy (KEWB) Test Facﬂuv
Bulldlngs 073 and 083

a .- Locatlon

Flgure I11-3 shows the location of the KEWB reactor bulldtng (Bulldlng
073) and 1tc assoc1ated cone_rol bt_uldxng (Bull(hng 083) within tne AL~ NDFL and
its relation to other 1nstallat1ons in the local area. The Lnstaliahon is'located -
slightly northeast of the’ centrai portion of the AI NDFL and northeast of the
SNA.P complex. The 51te is located on AEC optioned land. The m1rumum drstance
from the fac1hty to the AI NDFL boundary is approximately 625 Feet.. This
bound‘ary lies in a 'north\.vesterly d1rect10n {Simi Valiey dlrectlon) T.he nearest"'.
Rocketdyne area boundary is approxunate}.y 1150 feet to the southeast- The n_ear--
est o_ccu.pred otr.uc.tures are SNAP office bt;tldlng No. 2 (Buu.ding 03 t), ﬁrl’»icﬂ is
api)roximately 150 feetixvest of the reactor‘ and the AE-6 Reactor Bu11d1ng,
(Bu1lchng 093) Whlch is approximately 250 feet east of the. reactor. ‘The floor
area 1n the control building is 1860 feet above sea leveL and the stack exit 1s 1008

feet above sea level.

E S

‘b. Descr1pt1on of Butldlngs and Equlpment

The KEWB 1nsta11at10n was constructed to prdvide the rneans‘"fOr o
experzrnentally determining the dynamxc behavior of homogeneous water- boxler
type reactors and thereby enabling prechctzon of the safety aspects of this type
of reactor. Figure V- 10 shows a pnotograph ‘of the area and facilities. The .
reactor is buried in the foreground behind the stack and the control buxldxng is
the - srnaller of the two bulldlngs in the background {the large bullc‘ung (093) houses
the. AE 6 Reactor. ) The installation consists of the reactor tesuncr bulldlng, which
houses the reactor (Bu_.lldlng-073), _and a separate control bulldlng (083) where
the experiments are conduCted. The reactor test building is separated from the

eontrol bullduwg by approxunately 200 ieet.

_ The reactor test bu11d1ng is a rexnforced underground concrete stru;- A
-ure which houses the reactor test core, contro‘ rods, gas handhng and fuel
storage syqtems and necessary detectxon iristrumerxtatxon “The. buzlchng is 15
oy 25 by 10 feet h1gh w1th out51de walls and floor of reznforced concrete 8 anhea

‘hu_k_ The roof is a 1- foot thick reznforced concrete slab. er feet of earth

¢‘Reactor Kxnetlcs Stdff "Change of KEW’B Reactor Cores — Evaluatxon of S1gn1- o
ficance Wlth Regard to Assoc1ated Hazards " NAA-SR- Memo 4928, Feb 4 l_960 k
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cover the butldxng for shleldxng purposes._ The Lnterlor is chvuied 1nto three :
rooms thch are separated by 2 foot t}:nck concrete walls.__,. A 12 by 15 foot

room contalns the core- reﬂector control a.nd poxson—rod systems- An ad_}acent

6 1/2 by' e 1/2 -ft gas and fuel handhng room contanls the gas recomb1nat10n o
apparatus, fuel stora.ge ta.nk dlstllla.te cha*nber, gas ballast reservolr, and

ot er m1scellaneous ha.rdware for acx;ustxng operat1ng paramete*s._ A 6-1/2 by

: foot valve gallery contalns about 50 valves Whlch may be operateé rnanually

to provxde for movement of fhnds and gases 1n the system Access to the bu11d—‘n' :

60 foot dllutxon stack located nea.r the btnldxng. : W’hen

~one e1ng 1ocate_ 'm each of the rooms- The 1nlet and exhaust ducts’-" ‘

.stem vaives are closed to conﬁne actun.ty 1n the br.nldlng. Leakage L

'4he- control bu11d1ng is’ a 12 by 20 foot prefabrxcated sheet-steel

bu).lchng Ioca.ted -200: feet from: the reactor test buvldxng. A separate stmcture is

atta_c ed: to the bulldlng for ofﬁce functr.ons- All recorchng and control Instru-"”

mentat1on n cessary to operate the reactor 1n a normal f_ashxon, plus the specxal _ f

4'nst urnentatlon needed for 1n1t1at1ng and recorchng tran51ent operanon are

n-th1s structure.

A small sheet—steel bullchng, _called the "electru:al bu11d1ng,
nea: the reactor test bu11d1ng » A}.l preamphﬁers and power supphes
tha' need to be near the detectors 1n the reactor room, “to reduce cable loss and

% of iocated 111 thxs bu11d1ng. Hold-up for radloactxve gases released from. '

.he core a.n’ flxquld Wastes 1s prov1ded by bur1ed tanks.~ B
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c. Description of Experimental Program

Initial cohstruct.ion of the facility was completed in 1955, and operation
began in Julj 1956. Transient teéting of the first core began in the fall of 1956
_and was é'oncluded in the summer of 1959. During this 3-year period, more than
900 transient tests were conducted under a var'iety of initial core conditions and
“for various reactivity inputs and injection rates. F»ol'lowing these tests, the
spherical "A" core (first core)-v{ras ‘rep}.ace(.i by the éylindrical "B" core. The
exper1menta1 program was continued with a series of experxments utilizing the
yllndrlca.l core geometry, and a companlon e:ffort invoelving the direct measure-
ment of fuel solution density as a functlon of time durlng the excursion was also

’ conducted s1multaneouslv

‘The KEWB reactor is presently operating as a neutron burst facility
and as such, is ava11able to all AEC and military contractors. Approximately
'-',30% of KEWB's operat1ng txme is presently devoted to the investigation of void
‘_xforma‘.thn in org_a:nx_c rea_c:to_r_ transients. The majority of the remaining operating
'time.is used by 6ut§ide organizations such as Space Technology Laboratory,

;Uni aerslty of Cahfornla, vand North American Aviation Space and Information

- Systems D1v1 sion.

'd. Future Plans for Use of Facility

Future plans call f_oi-_ -conl’:inued'o.pve»rati‘on as a burst facility, with no

Vﬁ';aj‘or'nibdifi_catibn_s’ ‘contemplated to either the reactor or facility.
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10 AE 6 Reactor Bullchng, Bu11d1ng 093

| Locatlon co
_ Flgure III-3 shows the locatlon of the AE 6 Reactor Bulldlng 093
I;thhxn the AI NDFL and 1ts relatlon to other 1nsta11at10ns in Lhe local area. The:j:'
szac1l1ty IS located shghtly east of the centra}. portlon of- the AI NDFL and east of :;I_:
jthe SNAP compl ex.,. The mlnlmum dxstance irom the facxhty to: the AI-NDFL '

_boundary (AI—exc1u51on area boundary) 1s approx1mate1y 750 feet- Thls bound-

' '1n a northwesterly' dlrectlon (Slml Valley dlrectlon) The nearest

ijoc e dyne area: boundary 1s approxxmately 1050 feet to the southeast.~- ’I’he

Zreflecter' enclosure the gas handhng systems the control and safety rod sys—"': =

he oollng systems and the concrete shleld enclosure.' . The reactor is o 5

:a. omogeneous solut1on-type reactor des;lgned to operate at 2. 5 Tew of thermal_A.""_;

: The core and gas handllng system are contauned 1n a Stalnl.ess steel

Blac_kvcha\- and C H. Skeen "Safeguards vSummary for the AE 6
Reactor i1 NAA SR Memo-5304 July 7 1960 R R
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-sjrste:rn' which -p'rbvides the primary barrier against r'eiease' of' raci'?oactivitv
Seco*xdary containment is provvdea by the mild steel Graphlte reflector enclosurev
tank and the concrete shield walls which completely surround the primary sys—-
_-tem, except on top, where the neutron beam from the ther:mal column enters a
,'t.ank containing su‘bcritical lattice assemblies. When thls neutron beann 'is not

>_ -used shie =lding is provided. C"lannels are also provxaed in the reflector,
through whmh ‘the neutron flux is avadabie in various 'nagnuu&es for exper1—- :

’u ental purposes.

_ A concrete fuel storage vauit is provided ad)acent to the crztmal
‘-assembly for storage of assembled fuel ele*nents to be used in exponential ex-—
fpe*-lments. Addltxonal' concrete blocks are provided u; the facility and are ay_a;-}_,-.
able for stacking around the reactor or walls of the higvh Bav area. Ver;tilation.. -
. is prowded by openlng and c1051ng w1ndows and roof vents. (No stack is_‘inclu;d.—;. '

‘._'-ed ln the fac111ty. ).

Descrlpuon of Experlmental Program

The AE 6 fac111ty isa mod1f1cat1on of the old WBNS ('Water Boﬂer
:Neu.tron Source) formerly located at the Downey, Cahforrua Plant of '\forﬁn
A1ner1can Av1at1on. In 1956, ooeranon began on the present site at the \Tuc‘ear
Development Fleld Laboratory. Most of the past experzmenta.l program- mvolves;
"":Ausnlg the vert1ca1 thermal <olumn as a dr1v1ng source for subcritical lattlces.
.."‘Nuclear parameters ‘have. been measured for a wide va.rlety of fuel lattlces in
-D O— orgaruc— and craphtte moderated systems. Other experlments such as. :
.._-:danger coeff1c1ent measurements and -a small 'ulmber of service lrradlatlons

have been carrled out from tzme to time.

At the present time, a fission pxate has been 1nstalled in the thermal
’colu_rnn to prov1de a source of fission spectrum neutrons. The slow1ng down
.,.dlstrlbutlon of these neutrons is being measured in a nurnber of nonmultlplyzng
;‘systems such as water, orgazuc, graphite, water 21rcon1um Water -iron,

5 wa.te-r_-'-alum inum, etc.:

- d. Future Plans for Use of Facility

: ) Future plans call for the 1nsta11at10n of a second (111 this case ‘hori-.
zontal) thermal column in June 1962 . The’ actual experlment-a.l program 15 ex-
_'_‘pected to proceed as in the past, that is the measurement of nuclear parameters

;-1n a varlety of subcritical or nonmultzplylng systems. L
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1. Sodlum Graphlte Reactor Critical Facﬂlty (SGR Cr1t1 cal), Building 009

a. Locat1on

Figure ITI-3 shows the location of the SGR Cr1t1ca1 Facxhty (wh* ch is
part of Building 009) within the AI-NDFL and its relanon to other installations
‘in th_e_\local area. The facility is located in the southwestern portion of the Al-
‘NDFL. There are, at present, no other AI facilities to the west, northwest, or
s'outh_w"es‘t. The minimum distance from the facility to the AI-NDFL boundary

is approximately 650 feet. This boundary lies in a northwesterly direétion‘
(SimiAValley-direction) The nearest Rocketdyne area boundaries are approxi-
mately 1300 feet in a southeasterly chrectxon and 1400 feet in the southwesterly
diresction. The nearest occupied structure (besides the Orga_nlc Moderated
.Reactor Cr1t1cal Facility, which is also part of Building 009) is the Ep1therma1
Cr1t1cal Experunent Laboratory, Bulldzng 100, approxmately 200 feet.north-
east of the facility. '

Grade flooT- elevations are appro:umately 1835 feet above se» level.

The stack exit is approxunafely 1880 feet above sea level.

b Descrlptlon of. Bu11d1n‘g and Equlpment-r

The fa.c111ty is designed to accommodate a series of crzucal experl—

. ments whxch will promde an extension of knowledge of the sodium- grap‘nte reac- .
tor concept. 'I‘he faclhty {see Figure V-12) consists of a hlgh bay building,
.w}nch houses the crltlcal assembly cell and a fuel—and—graphu:e storage area,

Aaud an ad_)omlng Iow—ba.y area which houses the control room, offices; and-
‘rruscellaneous support1ng act1v1t1es. The high bay is a concrete. structure ap-
- prommately 70 feet long by 40 feet wide, with a 4-inch-thick reinforced concrete |
‘roof deck on steel framing, with an eave hezght of 39 feet. A concrete block
_penthouse, which houses the critical assembly control rod‘drive mechariisrns-~ is
: located on the roof over the critical assembly cell. A S~ton capacu:y overhead
crane runs north and south over the entu-e hlgh bay area, to’ service both the

cr1t1ca1 cell and storage area.

D. E. Fletchall ed., "'Sodium Graphlte Reactor urltlcal Expern‘nent Safe-
guards Summary, " NAA- SR 3404, Apru 1959.
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The critical assembly cell has dimensions of 36 by 36 feet, and a
floor-to-ceiling height*of 46 feet, with the floor 10 feet below grade level. A -
10-foot-deep hexagonal p1t 14 feet across the flats, is located in the center of
the critical cell floor to provide access to the unders’de of the crltlcal assemmbly.
A manhole and passageway leads to the pit. The three sxdes of the crxtlca} cell
-away from the storage area are shieided ‘by poured—concrpte walls extendlno to
the roof. The roof affords no vshleldlng- A sectzon of the 2-foot-thick wall be-
tween the critical cell and storage areas consists of removable concr‘ete:tiefs
to faéiiitate handling of critical assembly materiais. A 10- -foot clearance be-
f\veén the top of this wall and the 'ceiling is érovided for crane travel. A ser- :
vice door is praviliaed on the northwest corner for truck entry to the grc.phzte
storage area. The fuel storage area is 14 by 22 feet, and the graphlte storaoe _‘
area is 29 by 74 feet. These areas are separated by l-foot-thick conc:-_ete wans
18 feet high. The floors of these areas are at grode level and the ceili;'lg'—lﬁei'ght’ |
is. 35 feet. The Organu- Moderated Reac*or Critical Facility assembly’ room is
:adsabent to the west Wall of the SGR Cr1t1c.11 Facﬂlty assembly room (common

» shleld wall 4 feet th1ck).

» The low-bay bu11ding is a single-story structure attached to the south
side of 'the SGR and OMR high-bay areas. The bxiilding is a con\-"entidnal -'stéél |
frame structure w1th insulated sheet metal siding and mterlor waus of. metal-
'.'lath and plaster- The roof consists of gravel and tar on rigid xnsulanon over :'::
» metal. decklng. The entire bu.l‘hng ts 108 feet long and 70 feet wide, wzth the
:_\vest half occupied and used by the OMR pro_}ect and the east half by SGR pro_;ect
experlments. The portion usecx by the SGR operations nersonnel contains a

‘ change ~~om, control room, radiochemistry laboratory, general lab,or‘atoryzr |

} éx,r.e'a',l o,ffices, and mi's,»cell'aneous storage and fa(:ility.suppo rt areas. The éhaﬁge
_ _1_'60'.1":‘1 ié located at the entrance of a corridor leading to the critical assembly .
'rooxﬁ and is adjacent to the radiochemistry lab. The control room is located:“
ne\ct to the ‘south sh eld wall of the crxt*cai cell. Surveillance of cell operanons

is prov1ded by nuclear 1nstrumentatzon and. a closed-circuit television channel

The ventllatlon system is desxgned so that air flow is away from non--
radioactive areas to the critical assembly aveas. The low-bay area is serviced .

'by conventional heating and ventilating equipment which maintains a positive

NAA-SR-7300
vV_&an

REAREI R ARRHI

BNA08401204

Document Provided and Located on:
http://www.RocketdyneWatch.org



pfessure’ in the area. The redibchemistry lé‘zﬁoratory area is mainfa{ned v
sllghtlv negatxve W“Lth respect to surrounding areas, by exhaustlncx air throug}‘

a furr*e hood and. ”absolute” filters. The SGR and OMR cr1t1ca}. assembly areas .
have separate ventilation systems. These two areas and thelr ventxlatlon sys-—:_
tems are isolated and comp}.etely 1ndependent of each other. The air flow re— 7
~ mains towards these as semblv areas even if the doors leadxng from the low—bay '

‘areas to such assembly areas are held: open ‘1m111taneously.

Air 1ntake to the SGR Crztlcal assembly rToom is filtered, to main-
tain the purlty of the graphu:e, and is forced through a duct which opens near:
"the floor of the crltlcal cell. 'I'he area vs exhausted throagh roof mounted
mo_t_or—drlv.en exhausters. There is one maln exhauster wn:h an ”absolute" e
fllter unlt and seven smaller exhauste_r_sv ‘xvz.t_hout fllters_. The- -absolute’’ filter .
_r;?_;aybe. by’passed by operation 'o'f_ _i_’_n_'otor—driven dampers, ‘and the small ex-
hausters 'rbay be closed in a similar manner. During 'feec;'toz_j shutdown. periods
'._'_'the’_- sfrstem is opei‘ate'd without exhaust fiItei's, {all dempefs epen) to mairxtaih '
-a high air- change rate. Durxng reactor operatxon air is. exhausted through the
- filter unit on.ly., Negatlve pressures, thh respect to amblent and surroundlng
} ;oc-tupied-air_ea's, are mal_ntazned un_der all conditions. The c‘ovntrols. for the
Vda.mpeljs and blowers are inte,rleck_ed with the reactor controle, so that the sys-
‘tem must be in. preper eond{tioh prior.tc reactor startup. . |

. The SGR Cri‘tic'al.A's:se'I_-'nbiy has AE‘een F&esigried functionally on‘ permit
experiments on graphi.te‘-'me'deraj:ed ;eectors of various s'-izesv" and fuel—eleme-r;t =
| --eonfigti__ra;tion's. The basic assembly consists of a cylindricel array of hexagé-»
ﬁai graphite logs in which fuel and po:son elements may be placed in a wide va-v
riety of»‘lattic 2 spacings and’ 4rrangements. The overall size of the assembly

may- be var1ed up to 14 feet in dlameter and 17 feet in helght

To study temperature effects provision is mad‘e .fo:_cvair;-.heeting of

the assembly.

.c. Description of Experimental'Prog.r’axﬁ ‘

The feeility began huclear bperetion in Jenuary 1960, and a vér*eiv -
of experlmenfs have been. performed on clean graphlte moderated— reactor
: systems. Experlments have zalso been performed in support of the’ Hallam '

. \Iuclear Power Facﬂlty program. At the present txme crztlcal expemments
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are underway with slightly enriched metal fuel, t'r.fz study lattice parameters of
SGR systerns.

d. Future Plans for Use of Facility

A new UC-fueled core with canned Na coolant is planned for startup
in July 1962. Control characteristics, critical mass, temperature coefficients,

and other reactor parameters will be studied.
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Organlc Moderated Reactor Cr1t1c:a1 F acz.hty (OMR Cr1t1ca_1),
Bulldlng 009 o ' ‘ ' : ’

T ._a . Locatlon

“Fi 1gure HI—j shows the locatlon of the OMR Crltlcal F ac111ty (Whlch

-‘:IS part of Bu11d1ng 009) w1th1n the AI-NDFL and 1ts relatlon to other 1nsta11at1ons

ln the local area.,:- The faczhty is 1ocated in: the southwestern portton of the AIA S

,,NDFL.: There are presentlY no other AI facthtles to the West northwest or
' _southwest. : The m1n1mum dlstance from the fac111ty to the AI \JDFL boundary
1s approx1mately 650 feet. Thls boundary Iles in'a northwesterly dlrecnon !

f{?(S1m1 Valley chrectxon). The nearest Rocketdyne area boundarles are approx—- o

ie y 1300 feet in. a southeasterly d1rect1on a*xd 1400 feet in a southwesterly

The nearest occup1ed structure (besxdes the Sodlum Graphxte Reac—

Grade ﬂoor ele\aatlons are approxunately 1835 1eet above Sc‘i 1eve1. L

h_'I‘he stack ex1t is: approxunately 1880 feet above sea 1eve1.»

b.< Descr;ptlon of Buﬂdlng a.nd Equlpment

The fac111ty 1s de51gned to accommodate a serles of crltlcal assembly.

p: r:xments Whlch will, pronde a bastc body of knowledge concerruno the nuclear |

»-..':'}-propertle‘s,-_‘:of organlc moderated reactor systems.v The fac111ty (see Flgure
V 13) consxsts of a hlgh bay whlch houses a concrete shlelded cr1t1ca1 assembly'._'_
' room and an: ad_;ouung low bay area Wh].ch houses a. control room Iaboratory. . »
-ofﬁces,' and m1sce11aneous support and utxhty areas. The entlre faczhty xs ap- o f-

f-'.proxxmately 110 feet long by 63 feet w1de.

o The cr1t1ca1 assembly room (hxgh bay area) 1s a concrete structure}, -
','w1th shleld walls extendlng to the roof eave (37 feet). theld thlcknesses vary_.v

-.’from 4 feet to 1 foot depend1ng on - the he1ght and nature o£ act1v1t1es 1n adjor.n.'

'j1ng areas.A External fences surrour'dlng the fac111ty provxde control over per—’ :
'-.‘:sonnel and l1m1t the approach to hazardous areas.v The cr*ttca}. assembly room :'-:. :

-«-:'15 approx1mate1y 35 feet square and has a clear Celllng hexght of 33 feet- A ST

::._'n G., B. ZwetZIg, ed. "Orgaxuc Moderated Reactor Crltxcal Experiment
Hazards Summary‘, " NAA SR 3220 December 15 1958.~ . . S o

‘\IAA SR 7300
. V53
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5 -ton brxdge crane servxces the area and a serv1ce door is prowded on the e
.".I.northeast corner for truck entry to the maln hlgh bay'.__ The roof consxsts of
';._;bullt*up rooflng over rlgld lnsulatlon on metal deck:ng (qo sh1 elchng} A 19 by
lzrby' 10- foot deep plt whxch abuts the east wall 15 provxded in the coacrete :

".;“:.ﬂoor for the moderator draxn and storage tank

A fuel storage room 1s prov1ded west of the assembiy room adlacentf :

o the:_west shleld wall and truck entry area: The fuel storage room faces a

1dor 1ead1no from the control room 1n the low-bay area to the assembly

15 pro*.flded to control

A change room, operung on the same corrldor

tal ath and plaster xnterlor. I, The roof 1s constructed of buﬂt up

sulat1on on metal deckmg (as over the hlgh bay‘) except for the '

laxa-

The com:rol room is located next to

red and mlsc, laneou, _.utlhty areas._

1 :.:.lme;r m nlng portlon of the bullchng. _

The system for the

_:mbly room maxntalns the hlgh bay at a negatlve pres:,ure relatzve L

Tout dlng areas._ Durlng- reactor operauon the exhaust is dlscharged

"tack termlnatlng 4 __;feet above grade Ievel (10 feet above roof).v Thls'.ﬁ;;

ov1de a-~ hlgh au- change rate when personnel are 1n the }ugh bay. Interlocks

"--szta rtup .

A conventxonal ventllatmg system *na1nta1ns the other bmlchng

s‘:at ar p051t1ve pressure WIth respect to the assembly room.
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The critical assembly consists of a core vessel, thermal shield, fuel
and control elements, source shield and drive mecharism, a moderator stdfage
‘and drain tank with connecting lines, and an access stand for the assembly. The
co;{é_ is contained in a 6 foot diarmeter by 8-‘17/2—-foot-—.high mild-steel tank, which
is supported 5 feet above the floor by a massive steel stand. The core mock-

- up utilizes slightly enriched fuel in heterogeneous organic-moderated latt1ce.
The uranium metal fuel elements which have been used are of the flat plate, box-
type, or -of cylindrical or 'othex_- special design. The moderator and reflector is
a commercial mixture of terphenyl isomers which is maiantained in a liquid state
. by meazans of electrlc heaters. A moderator dump system with a quick-opening
‘valve is promded to drain the core vessel in the event of scram or shutdown.
Experiments can be performed in the temperature range from 325° to 600°F, in
an unpressurized system. ’

Boron ca.rblde fllled shxm and safety rods, activated by cables, are

i used for control.

c. D'é'scr-iption of 'Expe rimental Program

A general evaluatxon program for OMR systems using plate and cir-
” cular ty‘pe, shghtly enrlched metal fuel elements has been underway in the
tacxhty sxnce early 1959. The critical loading, control characteristics, and

B other reactor parameters have"béen studied. Void coefficient measurements
are also scheduled to be performed on this system. Critical experiments.in

support of the quua Nuclear Power Facility have also been performed.

d. Future, Plansv for Use of Facility -

The future. expemmental program will be in support of the Prototype
Organic Power Reactor project (us:ng UO fuel) It is possible that Doppler
coefficient studles will be conducted, in whlch case an increase in power level

to 1 kw will be required.

The pro"g'ra.mb may possibly be reoriented to include a test with the
SNAP -IOA'tran-sie'nt test _reactor. In this test, the reactor would be b:’-ought’tb
critical:and con"trol drvumA calibrations ;.)_e,rf:ormed prior to shipment to Idaho in.
© 1963 for the transient tés-ts. f[x; add-i;io’h, a twq{fegion graphite critical assem-
bly, 1n support of the Advanced Sodium Graphite Reactor project, may possibly
" be instalied in the existing OMR tank. ' | ‘

 NAA-SR-7300

*r = 7

RV RER RN

BNAO0O8401210

Document Provided and Located on:
http://www.RocketdyneWatch.org



13. sodmm Reactor Experlmeat (SRE) Building 143

Loca.tlon

_ Figure III-3 shows the location of the SRE, Building 143 | and associ-
‘ated. experiruental facilities within the Al NDFL and its relatlon to other instal—'
'-latlons in the-local area. The installation is located in the eastern portlon of
‘the- AI—NDFL near the northwest boundarv' of the area. The site 15 located on
AEC optloned land. The mlrumum dlstance from the SRE building to the AI-
NDFL boundary is approximately 330 feet. This boundary lies in:a northwester—
-ly dlrectlon (Simi Vaney direction). The nearest Rocketdyne area boundary 1s
: approxlmately 1500 feet to the southeast. The nearest occupled structure is. the :
'--'Engr.neerrng Test: Buﬂd ng (Buﬂ.dnxg 003), which is approxlmafoly 280 feet’ east |

Aof the reactor.

The. reactor room floor elevatlons are approxnnately 1850 feet above

{_;sea }.evel. The stack ex1t 1s approxztmately 1925 feet above sea level.

b. Descrlptlon of Bulldlng and Equipment

_ The SRE. was des1gned to provide the means for explormg and n'nprov
f'_',__1ng the technology for generatlng nuclear power with sodium-cooled,. graphlte- "

'moderated reactors.v ’I‘he installation presently consists of a 20- Mwt reactor :
- equlpped w1th a- heat transfer system, service systems a hot cell, control room;_
»--and adrnnustratlon area and a steamn power plant. Frgure V-1i4 111ustrates the

'»-type of fac111t1es and the1r de51gn.

The reactor - 1its heavﬂy Sh’ielded heat transfer systems and the--h'ot
cell are located below grade level and are housed ‘by-a 10, 000, ftz superstructure.-
The: h1gh bay superstructure is approxxmately 102 feet 1ong by 48 feet wide; and
':'52 feet hlgh. ‘The structure is a convent10na1 type bulldmg of reinforced- steel
5.5-inch- th1ck concrete tilt-up panels. The roof is composed ‘of poured gypsum,

fmsulat1on, tar, and gravel and is about 6 inches thick.

The reactor is located in a shlelded vault below the center of the reac—
tor room floor. The entire core 1s conta.lned ina l- l[Z—xnch staxnless steel
-vessel 19 feet deep and i1 feet 1n dlameter, -which is in turn conta1ned 1n a 1/4—.
‘ <1nch mild-steel outer tank 19 feet deep and 12-1/2 feet in d1ameter-_ The upper '

surface of the top shield is at the reactor room floor level. This remova:ble'

* A. I. Staff, '"Hazards Summary for Thorium- Uranium. Fuel in the Sochum :
Reactor Experlmen* " NAA- SR 3175 (Rev1sed), July 1, 1959, '

\IAA SR- 7300
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-shield is c1rcu1ar and rotatabie a'xa Lontaxns steppec. plugs whxcn permit dgC&SS

to the core vessel for handhno core. components and Iue}..

: The two prlmary loops are 1nsta11ed 1n separate rutrogen~‘ﬂ1ed con=- .
: crete walled: gallerxes located below the reactor room iloor levw el. "Aotors for
':j:'the mecharncal sodium pumps and for control rod dmves are located aoove reac;
: ’tor room floor level 101_'_ ease of. malntenance. ' The secondar\fr sodi Pum ccolant

' lifx'es ‘eit‘en’d f'z;om the intermediate heat excbarzgers- to. a covzcreLe slab outside
_the bu1ld1ng, where the airblast -heat e:\changera are ;ocated The secondary

- coolant can also be diverted to the Southern California Edison mer cur‘. -stearn
;_V_plant whlch is located approxxmately 70 feet east of the SRE for conversion of

jheat to Steam and useful electrtc power

4 _ A :5 ton- capac*ty bridge crane is desxgnea to move wi thm the reac-
tor room and is: capable of. supportlng lead—s rielded casks ('vs(} tons} used for
.'f.}_ie removal of radtoacnve elements from the reactar core. %t the west ‘end of‘
the reactor room specxal fac111t1es are 1nstalled again below Eloor Ievei for
the cleanlng and storage of these elements (fuel cleanlng cells and storage '

_tubes)

A shlelded hot- cell complex consmtxng of two cells, with an oper-:
4".a.t1ng area 1n ftont and a personnel air lock’ Ieaalng to a servxce area in tn‘, rear
7‘1s also provaded in the west end of the htgh bay below the floor Ievel. The cells
.' 'are equlpped w1th three \V).ndows -and six mam.pulators. Access holes and pxugs
rare prov1ded 1n the eezllng to receive elements from the bottom surface of the
"._fuel handhng cask, which d1scharges from the reactor ﬁoor level- These cells
-'-'are used for inspection, dlsassemb}y, and packaglng of SRE fuel ezements and
'components and for nondestructlve testxng of fuel. Personnel access to the’
;-cell complex is-from a door in the high. bay (or exterlor door} which opens to a
- sta1rwell Ieachng to the cell operu.tlng area. A portion of the hot cell complex :
_-Vextends beyond the h1gh bay wall and is covefed at grade xevel by a concrete

4-'deck and ac.cess plugs.

_ The (:ontrol room ard adrnunstratlon area. 1s conta1ned in a conven-
"tlonal steel frame: bu11d1ng (construcuon similar to the h1gh bay) whlch is at- _
»:'tached to the ‘south side of the ‘high-bay suDerstructure. The bu11d1ng has outsxde

_dxmen51ons of about 102 by 46 feet and conta1ns a grade leve}. area and a

NAA-SR-7300
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mezzanine area. V’Th'e' grade floor contains a 41 by 19-foot control room, with
viewing windows on the reactbf room side. A 45 by 24-foot electrical di'sti-i-»
-bution room to the east of thé control room contains e}.ec_:f:rical‘ eguipment. A
‘45 by 15-foot area to the west of the control room contains toilets and change
room facilities. A 60 by 20-foot area in front of the control room is used as a
‘visitor's observation gallery and contains an office area and an experimental

equipment room.

_ The second floor is devoted almost entirely to administrative and
. office areas, .except for a 20 by l6-foot heating and ventilating equipment
“rfoom. During recent modifications, a single story coacrete block structure,

containing about 2500 ft°

of floor space, was added to the south side (and to a
pbrtion of the east side) of the above building. This area contains a lobby, a
health physics room, an air conditioning room, a boiler room, an electrical

equipment annex, and a battery room.

In addition to the above structure, separate underground vaults and
‘s‘to’r_agé tanks are provided outside of the building for p_rimary sodium storage,

_.ﬁquid waste hold-up, and rédi_.oa.ctive_ gas hold-up and decay.

Fresh air is supplied bto'vthe high bay through éleanabie-filters a_nd-
'uxiit'.heatei_:s‘ and is exha.z.;st_ed through two rbof-rnbunted power ventilators,
which maintain the high bay at a neg‘a’tive pressure with réspect. to ambient {5
‘air éhange,s per hour). Standby'~high-ef£iciency filters ("aBSOI‘«_lte") haw}e been
'.ra'ddéd on the downstream ‘side of each exhauster, which may be cut in during

an emergency, if needed.

The control room, offices, and admini-stfative areas are ﬁxaintained
- at a slightly positive preséuré with respect to ambient. The hot cells are nof
de_s'i-gned to be airtight, and a Cbn_ventional high-volume air system is used to
vent-il_étﬁé__ the cells throughpfe- and "ébsdluﬂ;e” filters to a dilution stack. In
:the_ev_ent of an emergency, da:mpers can be closed to isolate the cells. Be-
bc_iaus»e the cell service and operating areas are also vented to the dilution stack
t;hr,ou_'gh'.pre— and “absolute’ filters, any leakage from the cell is Lheréfore fii—
tered before being discharged to t_l(ie environment. The celis are normally
:mainta'i;n,éd at a né_gativc pr’ess_u‘fe thh respect to the cell opgfating. area;_ and |
fhe,opeifating area.is maintained slightly negative with respect to the high bay.
The 'dilution stack is also used in cdnjimction with the gas hold-up decay tanks,
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to. provxde for safe d1sposa1 of radloactzve gas ‘to the enwroqmer«t {contro}.ied

dilution and release)

C. Descrxptlon of Exper1menta1 Program

'I'he SRE. began 0perat1cms with sodlum and th\, first core. (unalloyed

uraniu.xn) in Aprﬂ. 1957, Dur1ng the next two y’ears the systems were’ tested

B _and the facﬂlty was used to. generate power and electricity at power 1evels up .

“to 21 th. _ Operat1on with reactor outlet temperatures of 1000°F and h}.gher,
L a.nd stea.m temperatures of up to 1000° F was accomphshed during thls perxod

‘demons*ratxng the capability of sodium- graphite-reactor systeras to achleve _

_modern steam temperatures. Followx.ng the QRL fuel elerment damage 1nc1dent

b' "of July 1959 the eranlu:rn metal core was removed and subsequently replaced

- _fw1th a thor1um uraniurn alloy fuel loadlng. Power operation and sv$tem test— e

.ing w1th thlS core. has been in progress since September 1960, The exparl-:;
mental program pre sently lncludes testing. of all components in the plant Wlth

.'j_."partzcular emphasxs on fuel 1rradlat10n. _

- 4. Future Plans for Use of Faczhty

v The empha51s on‘fuel 1rrad1at1on w111 1ncrease in the future Wlth the i_'
'pro;ected Power Expans1on Program. In this program it is plann°d to 1n-:5_~ o
Crease: the reactor power level from the current 20 Mwt tc 25 to 30 th with -
v :a further possnb:.e increase to. as high as 40 Mwt, in the more & stant future,
Of partlcular 1nterest is the fact that a change to uranxum carbide fuel is _
:'--'Aplanned. Operanon of selected fuel elements at power densities ' as hxgh as'."n}-of" '
_!to 100 kw/gm and exposure to 40, 000 Mwd/T at the pOIDt of maxxmum burnup

-is expected. ' ’ '
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14. Epithermal Critical Experiments Laboratory (ECEL), Buiiding 100

a. Location

Figure III-3 shows the location of the ECEL installation (Building
100) within the AI-NDFL and its relation to other installations in the local area.
'.>The facility is located in the southwestern portion of the AI-NDFL and te the
_s_oﬁthWést of the SNAP complex. The minimum distance from the {acility to
the AIT—NDFLV boundary is approximately 650 feet. This boundary lies in a
northwesterly direction (Simi Va;lley direction}. The nearest Rocketdyne area.
boundal;,y is approximately 1150 feet to the southeast. The nearest occupied |
,si:ruct_ure is the SGR-OMR Cz_'itical Expefi_ments Facilits? {Building 009}, which

is approximately 200 feet south\vest of the reactor.

"The f1n1sbed floor elevanon in the ECEIL is 1827 feet above sea lewel, i

N and the- stack exit is apprommately 1877 feet above cez-)h level {two stacks).

b Descrlpnon of -Bmldlng and Equlpment

The ECEL is a crltlcal facxhty des1gned to lnvestlgate the character-—
".1st1cs and nuclear nropertxeu of epxthermal neutron energy systems utlhzmg
thorium’ fuels. F1gure V-15 111ustrates the facility d331gn The fac111ty 1s a ‘
steel an.a;.’corv-crete ‘structure 98 feet long by 72 feet wide, thh a shielded crit-
1ca1 as serr-bly room in one sect:.on of the facility and a. subassembly room, fuel
fabrication area, control room, offices, laboratorxes fuel storage vault equlp-
'rnent room, change room etc. in the remannng sect}.on.v The facility is sur-

,rour;c_le,d by a security fenc‘., to control access to the area.

The critical assembly room is constructed of poured— in-place rein-
_forced concrete with inside. dlmensxons of 32 by 48 feet, and a 31-foot floor-to-
ceiling height. The south wall (ad_;acent to the control room) is 5 feet thick to
2 height of ‘12 feet and 3 feet thick to the 'cexhng. The east wall adjacent to the
-_-suba:ssembly room is of the same thickness, except that a 6 by 8-;£cot opening
xanﬂ’s; tield door are pro-v'ided- on this side- for personnsa 1 and lift truck access.
The. north and west walls are 4 feet thlck to a height of 12 feet and 2 feet thick

: to the celhng. Ax emergency exit lab) rmth and a removable, stepped, shield

D. T. Eggen et al., "prthermal Critical Experiments Prehmlnary Safe—
guards Report L AI-—4120 Auoust 12, 1959 and Supplement A,
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>lug are provided in this wall for personnel and truck access. The roof is a
self- supporting, 12—1nch—'th1ck, reinforced-concrete slab with a standard hot

nop roof deck. The room is equlpped with a Z2-ton capacity bridge crane.

The remaln;ng portlon of the building is an L-shaped structure ad-
iacent to the south and east wall cf the critical assembly room. The outer -
south wall is 98 feet long and the outer east wall is 69 feet long. This Dportion
>f the building is _constrdcte’d of insulated metal siding exterieor and metal-lath’
ind plaster interior except for a 10 by 13 by 8- foo:. high fuel storage vault,
vhich is constructed of 1-foot concrete walls and ceiling. The roof decks are
:onstructed of insulated metal and built-up roofing, with a 12-1/2 foot eave ‘
ieight. The east wing contains a subassembly room adjacent to the west wall
>f the critical avssern'bly room and a receiving room, hot chemistry Iabor‘atéry,
ind counting room on the outside west wall. The suoassembly room and re-
~e1v1ng room are separated by the fuel storage vault and a connecting passage-
wvay. The subassembly room is 36 feet long by 13 feet wide, the recei.v.ing
-0om is 22 feet long by 16 feet wide, and the hot chemistry laboratory is 19
?ééf long ‘b_y 16 feet wide. A 14 by’v ‘11-foot change rsoom is provided for control
>f personnel traffic to the critical assembly room,. subassembly room, fuel

storage vault, hot chemistry laboratory, and the receiving room.

The east wing also contains a 28 by 16-foot counting room, a small
material storage room, facility equipment room, health physics office, toilets,

and entry ve’Stibu-le, and control étati_o_n-

The wing opposite the south fé.rce ‘of the critical assembly room con-
tains a 33 by l4-foot control room, a 22 by l4-foot instrument service and lab-
sratory area adjacent to the critical assembly room wall, and a 56 by 12-foot

>ffice area in the remaining portion of the wing.

To contaln radioactivity within the critical assembly room, the room
1nd its openings have been designed for minimum leakage. Dpung normal op-
=ra‘t10ns the atmosphere will be maintained at a negative pressure of 0.2 inch
of H O, by exhausting 1n~leakage air through the exhaust system and stack at a
rate of approxxmately 85 to 170 cfm. The exhaust system will collect air from
‘he v1c1n1ty of the crxt'cal assembl maéhine and uraw it through a damper an'd

:>re- and ”absolute" filters to the 50-foot stack. The rocm' atmosp..ere will
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also be recrrcu}.ated at a rate of 5 000 cfm through an air’ condltroner, to- ma1n-~i»
ta1n the room at a constant temperature of 75 F and a maxrmurn relature hum1~ -
dlty of 25%. On loss of power or a scram s1gna1 the exhaust dampers automa_-
trcally close and seal the assembly room- Calculat1ons 1nd1cate that the room

1ntegr1ty wﬂl be marntarnec‘l durrng and follow1ng an excursron of up to 150 Mw-

se'c. In the event of a larger excurs1or -a blow out chaphragm in the vept

'system Would rupture ventulg the excursron-produced actrvrty up the stack.., -

Lo . The subassembly ruom fuel storage vault, ruel fabrrcatron area ancl
'_.change room are rna1nta1ned a.t a shghtly posrtlve pres sure wrth respect to the

t1ca1 assembly room, but negatrve w1th respect to other bu11d1ng areas by '

-'a separate ventﬂ.ahon system consrst1ng of pre and ”absolute f:lters Can ex—'

.hau"ﬂt blower, and a.. separate 50 foot stack.

The cr1t1ca1 assembly mach1ne is’ es sentxally 2 base on whw.ch two o

a r ‘ mounted. One table IS statxonary and the other movabie. _ One half

:\1s bu11t up on: each table. The two half assembhes are’ brought o
'I’he re-—'; o

,og ther‘ emv tely by dr1v1ng the movable table toward the frxed one. i

’ atrc_ .plstons and sprlngs .

c. Desc r1pt10n of Expenmental Program

'I‘he basrc ob_*)ectlves of the crltlcal experunents program whlch

tarted 1n the Iatter part of 1960 are to obtarn exper"mental verrfrcatxon of the

heoret1ca1 pred1ct1ons £or a. full-scale nuclear electrrc power statron and to 3, e

Nuclear param— :

. B 2
: sured usrng varlous core composxtlons and geometrres of U 33

;-thonum, alumtnum (as a. substltute for sodrum), graph1te and stalnless—steel-

s" of at.least- three Advanced Eplthermal Thonum Reactor (AETR) type

ores wxll. be" run in spher1ca1 geometry W1th the 023?-_ test regrons at the center._' ;

-;‘Also planned for 1nvest1gat1on 1s a slab reactor case whlch W111 allow a study of
he' thorxurn b}.anket—core 1nterface and a. cyhndrlcal core destgn wlnch w111 be '

‘us -d t .‘"study eng1neer1ng mockups of fuel and control elements wh1ch are, 1ong 1n;.':-?‘_

,;-fone; m:en31on. N
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d. Future Plans for Use of Facility

Measurements related to the neutron lifetime in the different assem-
bly Conﬁ‘gu;rations may be made, as well as other experiments to aid in the
aAn'_al'ysis _and inter‘px_;etatiork of proposed AETR cores. No major modifications

are presently planned for the facility.
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i, RE—EVALUAT-!ON OF ACCIDENT ANALYSES

Al STATEMENT OF CONSIDERA.TIONS

One of the prime requ1s1tes of a study such as that undertaken in this report,
is to ensure tnat as much as poss:ble all evaluatlons are based on =z con51stent;
set of assumptlons Slnce the reports descrlblng the hazards and maximum
Credlble accidents: attendant to each reactor facility at the AI-NDF I, have been
pubhshed over a period of years ' methods and daia used in eiraluafixrcr the
rad1olog1ca_1 consequences associated with the postulated acczdents have been |
evoluhonary in nature and thus have varled frorn report to report. The Changes
;can be attrlbuted to continuing efforts at Atomics Internatlonar to improve our
knowledge of the 51te (1nc1ud1ng the s1te meteorokog1eal character1st1cs) the
techruques used in hazards assessment and the methods of thexr utilization. In
order to un1fy these data and methods, the radlatlon exposure aspects of eac}'-
maxxmum credlble acc1dent have been re- analyzed usnxg a ‘consistent set of

assumptxons and analytlcal technlques

v The phys:cal nature of the max1mum Credlble acc1dents a_nd the events Iead-
'1ng to them has been descr1bed in the approprlate hazards and safeguards reports
These basxc aCC1dent concepts remain unchanged in this stud;r and are brzeﬂy
summarxzed here for the benefit of the reader who is unfamiliar with the origi-.
‘nal reports. Column 2 of Table VI-2 hsts the reference. reports A bzbhography

of the hazards summary reports used in these studles is 1ncluded in Appendix‘C.
B. ASSUMPTIONS REGARDING RADIOA_.CTIVITY RE_ILEASE

: -The:'-generalv ph‘ilos’ciphy\;nd‘erlying the choice of as Sump.i:ions upon which the
re- e'iraltia-tionﬂ:cif the radioloéical consequences'of the mammum credible accident
postulated for” each reactor facility at the AI Nuclear Development Field Labora-
tory 1s based is to utilize data which provzde the req\nred degree of conservatlsm_
only in sxtuatxons wherein consxderable uncertamty emsts For example, although
there is substant1a1 evxdence to lndICa.te that 1od1ne is not released in large quan-
tities in. fuel meltdowns occurrlng in sodlum NakK, or organlc cooled reactors
generally, no credlt is taken for this in the re- evaluatlon of iodine releases.

However it should be mentxoned that Atonncs Internahona‘ is presently engaged

in an ex_tenszve experzmental program to determzne the extent of iodine release
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in such systems. When this information becomes available, it will be applied
to the evaluation of the hazards of ‘ma.ximum credible accidents and hence will
remove some of the unnecessary conservatism built into the present analysisv-
Another example in this area is the extent of gross fission product release
postulated for the different accident conditions. In this regard, Al is presently
conducting a prbgram to evaluate the actual degree of fission product release
from SNAP fuel elements. Because, hoWever, sufficient experirrentél data
were not available when this report was being prepared, the assumed core

releases were based on criteria reéflecting a conservative approach.

With regard to the choice of met‘e'orological parameters used to evaluate
the extent of diffusion involved in carrymg the radiocactive release to the
receptor "here agaln both relatively pessn-xustlc meteorologzcal conditions and
their associated micro-parameters have been utiiized. The values utilized have
been dlscusse'i w1th ccmpetent meteorologists employed by the Rockeidyne

D1v151on of North American Aviation, and are felt to provide a sufficient degree

of conservat1sm.

To place the results on a consistent. basis, the following criteria were

apphed in re- evaluat1ng the rad1olog1cal consequences of the maximurn credible

fa,cc1d,ents .

- 1. Core Inventories
In all cas'es core inventories were re-evaluated to place all fission
product inventories produced in the accidents on a common basis. Also, the
iodine 1nventory was evaluated separately for each case. The models for evalu-

ation of both the gross ifission product_and 1od1ne inventories from the postulated

-trans-i'ent"and'/'or steady-~state operation are outlined in Appendix A.

In fheca;s_e of all the SNAP reactor corcs, it should be pointed out that
the,dynémics of .the tranSi'ents (Causeci by ramp insertions) are such as to result 7
in the reactor .core operating at significant power levels for relatively long
periods of time (~10 to 20 sec). However, ine » fission product .inire_n'tories
gerleraied in these cases were ce.l‘c'ula.ted as for a burst, ‘thus introducing»a'. cb_n-

‘servative error.

2. Core Releases

Owing to the variety of reactor cores atthe AI-NDF L. site, and the different

‘core 'eonditions achievedas a result of the postulated maximum credible a.cciden‘ts',
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- several different models for core releases were necessary. They are grouped.

as follows:

a. SNAP 2, 10A,and 8 Criticé.l Assemblies

‘The fuel rods for ‘the SNAP critical assemblies consist of a homo-

" geneous m1xture of )' phase hydr1de of Zr + 10 wt % of 93% enriched uranium
v:allo«y- The dissociation effect of zirconium: hydride at eleva.ted temperatures
.i:.prov1des the SNAP reactoré with an important 1nherent safety feature. The
A:.-b'eytent of dissociation is a function of temperature; at about 1530° F for
SNAP 2/ 10A systems, and. 1830 F for SNAP 8 systems, the hydrogen gas pres— '
'sure 1ncreases .to the point where calculat*ons indicate that the fuel elernent

'vcladdmg ruptures result:tng in'a perma,nent hy‘drogen loss and reactor shutdown

; Very little is known regardlng the extent of fission" product release

; from :Euel elements where only the cladding ruptures (i.e. ‘no fuel meltmg)
‘Becauseé cr1t1ca1 experzments do not result in significant fo.el burnup, it is be-
.~11eved tha.t the ma.gnltude of the fission product relea.se may. very well aepend
.-‘.lon a dlffusxon mechaxnsm A useful apprommatlon for estabhshlng the extent

.of the release may be made by assuming that the diffusion of vola.tlle f1ss1on o
'-A'products in the fuel matrix is ‘inversely prOpornonal to the square root of theb
_f_molecular weight of. the d1ffus:mg spec1es The chffusxon model is 11m1ted bv :
I:S:the number of . 1mpacts agalnst a barrier, and is valid when the open1ng§ in the

' _barrxer are la.rger than the molecules of the d1£fu51ng spec xe.s: Aitho‘ugh this

' model 1s not str:ctly apphcable to the case at hand, 1ts apphcat1on should g1ve
:.conservatlve results. Beca.use the Dercentage of hydroaen released from the.
3-d1ssoc1at1on of the zirconiwm hydride matrlx as a functzon of transient tempera-
.iture can be falrly closely deflned * the fraction of flssmm products released o
:f:s:.multaneously may be approxz.ma.ted by the inverse squa.re root of their molecu—.
‘lar’ wezght Thls approxxmatlon was used for estabhshlng the extent of the fis-
Ts:on product release from the a.cczdents postulated to occur 1n the SNAP CI‘lt"Ca;.

as s embl Ie 5.

"D L. Henry ' "The Preparauon and Pr0pert1es of the. Hy’drxdes of erconxum
"~Yttr1urn, Cerium, and Their Alloys " NAA-SR- 3700, (Class;ﬁed Report Tltle
-_‘Uncla.ssxfled .Tuly 1959).

~CL. L Hufﬁne "Evaluation of Clad Hydrlded ercoruum as Sohd Moderator AN
APEX 335 November 29, 1956 - : :

NAA-SR-7300
ViI-3

MR
BNAO8401223

Document Provided and Located on:
http://www.RocketdyneWatch.org



b. SNAP 2, lOA, and 8 Power Reactors

A release comparable to that from a fuel meltdown was assumed for
the accidents postulated to occur in these power reactor svstems. Inthis regard,
it should be pointed out that extensive experimental work by W, V. Tohnston®
indicates that uranium-zirconium fuel subj ected to high burnup and high tem-
perature during the accident may release its contained fission products to an

‘extent approaching that from molten fuel elements.

In addition, Oak Ridge experiments involving the melting of certain
types of irradizted fuel elements have been reported by Couchman.T Of all the
fuel elements tested, the STR fuel element most closely resembles the SNAP
fuel ele‘ment‘from the standpoint of composition, since it also contains a zir-
conium matrix. The release from the STR fuel element were the'refov»re used
to determine the amount of fissior product activity which would escape from: a
SNAP power reactor core. The release consists of: 100% of the noble gases,
26% of the ha.logens "10% of the cesiums, 1% of the strOnnums, and 0.5% of the

ba.r1ums_.

" ‘c. Homogeneous Solution Cores

There i»SICOnsiderable experimental evidence available§ which indi-
1c'£_a:t':es that, be_c;aus"e: of the high solubility of iodine in water, only gases will
'hormally be released in significant quantities from a homogeneous core under-
going a. tran51ent If, however, the transientis accompanied by a violent diSPerSibn
of the solutlon over a large area, then there is some uncertainty as to the extent
‘of 1od1ne retention in the dxspersed and qulckly evaporating liquid. Therefore,
it was deemed necessary to assume that under such conditions, the fission

_product release would be a.nalogous to that from a molten fuel element.

d. Other Cores

The recommendations in the May. 1961 version o't_" the proposed 10 CFR

Part 100 vwere followed for cores other than those noted above. A core'release’

*Wﬂham V. Johnston, ”The Effect of Tra.ns1ents a.nd L.onger Time Annea.l on
Irradiated Uranxum-z irconium Alloys," KAPL-1965, 1958,

1J3..C. Couchman “"Graphic and Tabular Aids for Reactor Hazards Evaluatlon- "
FZM-ZZ?? June 9, 1961.

§R ‘S. Hart et al., "Change of KEWB Reactor Cores - Evaluation of Signifi-
cance with Regard to Associated. Hazards,'" NAA-SR- MEMO 4928, February 4,
1960. :
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5E 100% of the noble gases ' 50% of the halogens, -and 1% of the other actlv:lty was.
Lssumed for the maximum credlble acc:.dents with these other cores. It Was also ’
1ssu1ned as in the. proposed 10 C'F‘R Part 100 that one ha}.f of the released 1od1ne_§

vou}.d condense and settle out on colder surfaces W1th1n the reactor room. Recent»'z’

iata 1nd1cate that this fracflon is: too low

‘ le., 5 that a much larger fractlon _)f the;v':
'eleased 1od1nes would condense w1th1n the buzldlng and hence not be avaﬂable for

Lelease to the atmosphere. If however the xraxxmum credlble acc1dent also

)ostulated ox1dat1on of the fuel element the 1od1ne release was’ 1nc reaced fr om 50 i

o IOO%. Agaln one- half of thlS amount was as sumed to deposxt w1thm the con«"""
1nes oi the bulldlng. .

3 Buxldxng Release

Because fac111ty characterlstxcs d1ffer cons1derab1y from each other no

-general statement can be rnade about the mode and duratlon of the atmOSpherlc

.re ease, rather ""ea.ch fa.cxht’” 'was treated 1nd1v1dua;.1y-

Whenever the physxcal
‘cond -,10113 of the 'plant permltted followmg the max1mum credzble acc1dent '

-:adva.ntage_Was taken of the 'Ventﬂ.atlon system and air ﬁlters to reduce the re-

se: Qf the nonvolatlle “porhon .of Athe ﬁssxon products

sit in the_ fllters

In all cases the Lodxne

In most of the postulate accxdents, since they 1nvolve transxents

: 1nstantaneou

:elease o'_ fissio n products from the core to the btnldlng Was o

as sumed -If the acc:dent was" not assumed to destroy the mtegrlty of: the bulld-—

'-_.the atmospherlc relea.se was made a functlon of the buddlng ventxlatlon or
' - A_he case. wher '

he bullduxg roof was assumed to be removed by -
the force of'the accxdent:i "onl'"_;_ja short t1me lag of a few seconds Was allowed for

the formatlon and release of the radloacnve cloud-

Assumptlons made concernxng facﬂxty holdup txme and atmospheru: re-'i"'. -
1ease rates and the resultmg exposures are dzscussed in: detaﬂ m Appendnc A
of thls report- (Appendlx B dlscusses the SRE calculat1ons only.} It sbohld
be noted 1n the mathematlcal models used t{xat the :.lSSlOn p:roduct holdup tlme '
in the.' faCLhty markedly affects only the wl-ole-oody garnma dose calculatlons

h method used to detern'une the thyrcud dose a_nd the dose from ground dep051—"'

on'a '.Plant Scale o AERE—R 39 17, December 1961.
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C. APPLICABILITY OF SITE. METEOROLOGICAL DATA TO RADIOACTIVITY
DISPERSAL. CALCULATIONS
As mentioned in Sect_ion I, the site location provides certain unique features
which result in a large degree of protection for the gefxerai public from radio-
activity releases gener-a:.ted_ at the site. The gene#:zil topography beyond the site
boundary is quite ir-regul‘ar and is essentially uninhabited by the general public
for a distance of about 3 miles, the nearest residence being located about 2 miles
from the site. The. estii_nates of expected population growth' in the Valley areas
do not indicate that the population density in this zone will change appreciably

(see Figure II-7).

The site meteorology indicates th.at prevailing wind directions are toward .
the Simi Valley in the morning and the San Fernando Valley in the afternoon.
For the most part, radioa.ct_ix)ity_ conczritrations in these va"lleys would be very
low due either to a high cloud trajectory or good &iffusion eonditions {see
FigureS" II-15 and.H-Lﬁ . With stable conditions on-site and,gnstabl_e cendi—
tions over the valleys below; the Iarge margin of safety inherent at other times
is somewhat reduced. however as was defnonstfated in Section III, because of
'the la.rge transport dlsta.nces involved before the radioactive material arrives
at the nearest boundary of a populated community, the doses received would be
quite small cofﬁpar'ed-to those received at the site boundary. (The maximum
permls:-nble dose at the site bOunda.ry, as used in this study—, remains unchanced
from that set forth in 10 CFR Part 100, namely. 25 rem whole bodv or 300 rem
thyx_j01d (_,‘_I'ID) from expos_ure durlng the first 2 hdurs after the accident.) Ob-
viously,. the dosee received in any of the populated communities, even consider-
'ihg-.longe_r»exposu_re (also per 10 CFR Part 100), would still be severa1 orders.
of magnitude iess than at the si:t_e boundary, due to the long tfa.nsport distance
involved, i. e. , at least 3 miles, which would provide a more than adequate
Safety margin, Furthermore, this would indicate that the doses at the site
boundary. are the controlhng Aactor in determining the adequacy of the site ;nso-—r

far as the hazard to the general pubhc is concerned. (See also Section IIL.}

As 1ndxcated in Section 11.C, the wind data obtained from the Rocketdyne
weather'instrumeﬁts provide a good picture of mean air ﬂow piatterns- In addi- -
txon, it has also been shown that there is good agreement between measurements
made at Al facilities and the Rocketd) ne data, thus 1nd1cat1ng that information

‘obtaxned from one location is generally a.pphcable to t_he_ other.
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What abpear te be lva"cking, h'owe\kev‘; ar'e epecific measurements of the 'dif-‘
£u51on and’ stablhty coefficients assoc1ated with the dlfferent meteoro}_ocrlcal :
condltzons occurrlng on either the AT or Rocketdyne Sltea \orma‘ly one’ mlcht
consider this information requxsxte to the preparation of. an a.dequate hazards
{analysls Here, agazn when proper. conszderatxon is glven to the site 1ocat10n .
_a.nd utll;za.tlon, ‘the neces sity for local experwmental data on which to. base the
ch01ce of the proper mzcrometeorologxcal parameters becomes quest}.onable

and 1n fact appears r\ot even to be requxred.

To amphfy this- point, emphasis must once again be placed on the fact' that
\safety requirements dictate that doses be below already established permissib "l’e =
'hmlts at the site boundary only a few hundred feet away from most reasinr
locatlons. : W1th such a short distance avaﬂ.a,ble .for diffusion it is obvicus that -
dlfferences in the parameters’ assocvated with the spec1f1c meteorologlca.l con—.‘
dlthnS assumed {o exzst at the tlme of the acc1dent would ha.ve only a mxnor
1nﬂuence on the doses at the boundary It is obvxous a.lso that orov131ons

'must be made te erxsure that doses at the site bounda.r}r be within 11rn1ts even ,v

,under poor meteorologlcal cond;hons.

These r1<r1d safety requlrements demana tb.at under all —neteorologlcal
.condltlons releases be’ kept small With this as. *he prlme \.rlterlon it follows
‘tha.t if the on-51te haaard is. small then snte boundar; doses would be below

'hmlts and because oi the long transport dlstances lnvolved doses at populated

‘areas would be 1ns1gn1f1cant

It would appear then that for the Atomlcs Internatlonal si te the rele of
Ameteorology is small. Short dlsta.nces between reactc*‘ loca.tzons and to the
;s1te boundary require that releases, whether planned or unplarmed al\vVn.YS be
small; whxch relegates diffusion, and partxculariy the xqowledge of ch‘fumon :
parameters to a. relatively urnmportant consxderaucn Populated areas- ate_‘

well protected by the limited magnltude of the releases and long cloud traj ec‘tories.

: Meteorological considerations are not entirely'absent ho'wever Wind rose
data obtaxned from the Rocketdyne site and found to be vaud for the AI site as
well .will be used for jpurposes of future faczhty plannzng and for the e.)tabhsh-—

ment of emergency on- sxte evacuat}on areas _ Where posszble

In. conc1u51on 1t can be sta.ted that a substantlal meteorologxcal knowledge :

of the AI site exists. It shqws, that within the scope o_f»curren?_-oP_eratlons, theré-
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is a high degree of safety for all populations. Uniess the type of aciivity at the
site is to change drastically, there seems to be no compelling reason to insti-

tute a more detailed metéqrologica}. program.

D. EVALUATION OF ATMOSPHERIC DISPERSION OF RELEASED RADIO-
ACTIVITY

1. Choice of Meteorological Parameters

A _deta;iled description of the site, the meteorological environment, and
‘the p0pulati<_3‘n distribution w‘a.s.‘given_ in Section II of this report. Because the
s'-'i.teris located in a rmountainous area and thé areas populated by" the general
pubiic are located some distance removed in the valleys below, it was found
fhat different unfavorable weather conditions would be required to produce the
max1mum dose at each locatlor (1 e., on-site and at the nearest community).
Therefore a discontinuity in meteorolog1cal conditions was postulated to exist
between th‘ese,‘reg1ons, and the dlsper51on of radiocactivity irom the release
point to a receptor in each region was evaluated separately, assuming uﬁfa.vof-
é;ble meteorolog'y in each case. The two reglons considered \v111 be referred

to as thc on- 51te area,” and’ the “off—s1te area.”

v r“he atmospheric dispersion of radxoactn ity is based on what is con- .
‘sxdered to be unfavorable meteorologlcau c0nd1t10ns for the site. In addxﬁon,
the mzcrometeorologlcal parameters chosen for the purpose of this study are,
in ;thehx.é“el_‘v‘es, conservative within the specific ranges in w'hich they apply. A
s,umma':y' of the parameters to be used in the calculations of the diffusion of ‘
radioactivity released from the reactor facilities on site is given in Table VI-1.
.Thelr selectlon was basec’ on observations of local conditions™ and the recome-

mendanons of various other sources 1

a. The On Sxte Area

Th_e on-site area. 1s definéd as the Atomics International Nuclear
D:e\fe‘IOp'ment Field Laboratory. Access to this area is controlled. For further

details the reader may refer to Section II.

*M. Tarpinian, “Air Flow and Di Ifusxon Studies in the Simi Hllls " NA.A SR~
MEMO-848, December 14, 1953. _

tH. Weiss, Meteorologlst Rock°tdyne D1v1sxon North Arnerlca.n Aviation, Inc.
Personal Communlcatlo’i Marct and April X962 See also *"Meteorology and
Atonic En(,rgy v AECU- 3066 U. S. Department of Comumerce Weather Bureau,
July 195>
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T ABLE VIi-1
Y "TLOROLOGICA.L CO\DITIO\ S AND P AR AMET: ERS

. B . P _’W_’eather : _ R B » i
On-Site Elevated = v}:_“u'r‘nigation 1 0.160 0.21 - 0.1z 6.29 | 3.
On-Site Ground Le_vve'l. I_nvei'sion' o F’F‘:‘—'\"‘" 1.0.05 0.03° | 0.5 . C.S
Off-Site | All Types | Mild Lapse | 0.16 | - - o229 |3

(1) Elevated Relea.sesA

For elevated roleases local exper1ence “ has indicated that tne ’

_unfa.vorable condition for athSpherzc dxssen—unatxon of elevated releases of |
‘rad1oact1v1ty is the Weather type known as ”fum:ga.non r The base of the tem-
_perature inver ‘sion 1ayer whlch is present quite often on the 51te generally ‘
rises to an. elevation of 200 to 1000 feet above the site dur;n_g thev day and falls.
‘to ground level -during the nxght If the released rad10acfive cloud or "phime 15
tra.pped _]U.St below the 1nver51on base upward diffusion would be very hmlted '
-In a.dd1t1on because neutral or mild lapse cond1t1ons usua}.ly ex1st between the'
1nve_1; sion _b_a.se and th_e groum_i= dlffus1on of the cloud. downward toward the gronnd‘.
\iroeld-bé'4 fa.iriy ré;pid ' Th'erefo‘re to m1n1m1ze the upward dxffuszon of the fis q1or>. i
Aproducts the inversion base will be assurned ,eealmlstlcally to occur 5 meters

.above the hezght at which the release tal\es pla.ce

- In this study—, eleva.ted releases were assumed. only for facﬂ1t1es

where the stack height is at: least 2~ 1/2. times the hezght of the buﬂ.chng above

ro ungd. level and then only 1n cases where *he assumed acczdera would not. 1rnpa1r

the functlonlng of the- ventxla.t:mn system. 2

{2) Ground Release :

v Calculatlons of. the atmospherlc dlsper51on of the radloa.ctxve mate-.
rial-from aCC1dents in fac1ht1es \Vlthout a stack or with a stack less tnan 2 1/2

tlmes the- he1ght of the buﬂ.chng, were based on a ground level. release model

"‘M Tarplnlan op cit. "
H. Weiss, op cit.

‘\IAA SR 7300
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This apprecach is conservative, at least at the cioser distances, since, in many

instances, some credit could have been taken for effective stack heights, >wing
to the effluent d/isi:_harg_é velecity and to temperature difference with ambient
air. Another.c:onseriva.vtive factor introduced in the calculations was the assurmp-
tion of rather pessimistic meteorological parameters during postulated ground

leve: releases {see Table VI-1).

b. The Off-Site Area

The off-site area was assurned to be all land lying bey‘o'td the Atomics
In*erna_txonal Nuclear Development Field Laboratory boundary. Except for the
{Rocketdyne area, this land is unpOpulated fo»r a distance of at least 2 miles and
it is unlikely that there will be any significant population increase. The nearest
commu_ﬁi’ty'bbﬁndary ‘starts at a distance of about 3 miles from the site, in
Simi V'a-lley,_ and is severa_i hundred feet_belqw the site elevation. Because of
these conditions, it is believed that the unfavofable weather condition for off-
‘site dissemination of radicactivity may be appr_oXixn‘a.ted by assuming that a
mxld lapse condition exists which results in an effectiire release h,eigﬁt of about
- ZOO- feet relative to the vailey floor. Doses at the closest boun‘&ai‘-y cf the nearest
commuxuty were based on t!’us assumption. Since it is believed that the above-
,.mentxoned effective release hezght is independent of the type of on-site relea.se

o credit for stack releases was taken at off-site distances.

2. Calculation of Exposures

To- evaluate properly the consequences of atmospheric dissemination of
rad1oact1v1ty for each postulated acc1dent exposures and doses were computed

for three general poznts of interest. These points are:

a) On-site, i.e., at the nearest facility (ground level release) or

point of maximum c_oncentration {elevated source release).

b) The nearest site boundary (ground level release) or point of
maximum ground concentration if beyond the nearest boundary
(elevated source release). '

~¢) Off-site, i.e., at the ~:arest community boundary.

Some- clarification of the on-site exposures is in oxder here. Ina ground

release, the radloactnnty concentration downw;tnd from the accident source may

NAA-SR-7300
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: Abe a.s'stmed to decrease with increasing distance. It i"s, 'Vtrh_erefore, of interest
'to know if the radloact1v1ty co*xcentratlon reaching the nearest facility is low
enough SO as not to cause excessive 1nterference Wlth the fac: lity schedule aqd »
' overall pro_]ect program. For an elevated source release the dO\ rn\v‘nd point of
maximum grouna concentratlon is of 1nterest because any po:nt between the source
-and point of maximum grouna concentratlon *nay be aosumed to be exposed to a
lesser degree. Hence, if the distance to the nearest facility is less than the
dlstance to the point of mammum ground concentration, the exposure ‘also will
be smaller. Slmllarly dependlng on the wind d1rect10n 1f the downwind site
boundary is closer to the source than the dlstance to the pcunt of masximum

.ground concentratxon ‘the point of mammum oround concentratlor- may not nec-

essarily oc.c_ur_ on-the site. Thzs is reflected in the tabulatlon in Tab?e Vi-2.

“The on-site computanons 1nclude a dose to the thyr01d a whole body
: gamma dose from cloud immersion, a fallout dose and a direct gamma dose
.from the: reactor building, if appnca.ble and szanlflcant Calculat;ons of the
A';.doses recelved from: all sources meqtloned with the ewcceptlon of that from :
fallout were based on exposure tlmes not exceedlnc 2 hours. Since the fall-‘

- -_out dose is- based solely on 10d1ne 1sotopes (only. 1n51trn1f1canL amounts of stron-

t1urn and other partlculate f1$31on products are released from the buﬂdlngs in
“ '_'the postulated accxdents) ‘the calculations weére based on contlnuous exposure
'_-throughout the life. of the radloactlvxty__ "The resulta.nt do-se however was re-

.duced by a. factor of 5 to account for the fact that person_nel on site would only

be exposed a portzon of the tune (f\—éO hr /wk) and that of that tlme ~some shield-

' 1ng would.be effectrve‘

Computatzons for the nearest s1te boundary were based on the same
'-parameters and 1nc1ude the thyroid dose the whole- bodv gamma dose from
cloud: immersion, and the whole body dose from ground dep051t10n of 1od1ne

' .'The crlterla for exposure tzmes wersg the suine as for the on sxte calcula.mons

with. the only exception being that the: dose from ground contam1nat1on was ‘Il).ltw

_g_edgc_ed,,_b}{__,:_thﬁ___fagto,{,‘Q_f_ 5, since occupancy at the s1te bounddry could con-~

.ceivably be uninterrupted.

""The SRE calcula.t1ons handled this somewhat dxfferently because of the short
half-l1fe of the released act1v1ty (ha24).." For more detail, see Ap;;end:x B.
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The off-site computations were based on a receptor distance of 3 miles,
which is the distance from the site to the closest boundary of the nearest com-
maunity. Generally, the calculations included the thyroid dose, the whole body

‘gamma dose from the cloud, and the dose frecm ground deposition. In Ca'cur‘—‘-’;ln

oo

a;

fIO

.off site doses, exposure times were taken to correspond to the duration of the
acc1dent. - The dose from fallout was evaluated assuming continuous exposure.
In some cases, however, when doses at the nearest site boundary were already

ielatiﬁreiy smz‘a.li-, the off-site doses were simply noted as being negligible.

_Therca.lculated’ total integrated doses are quite conservative, especially
:th’e i__odi;ie dose.s from transi_ents {due to the use of cumulative iodine {ission |
:”yields)’.' 'The thyroid dose was calculated assuming no inventory depletion from
"the cloud by fallout, ahd the gafnrﬁé cleud dose was based, in most cases, on
an 1nf1n1te hem15pher1ca1 cloud volurne, which is an over-estimate, especially
'_at d1stances close to the facﬂx.,y. Also, the dose from ground deposition of
_-.lod-xne was calculated on the assumption that the receptor will remain exposed
-cbntinudusly through the Wh’olé radioactive life of the iodine isotopes. Although,
»In'x the case of on-site exposure to ground contam1na.t1on a factor of 5 reduct1on

was utxhzed the resultant doses are still felt to be rather conservative.

Appendxx A 11sts all equat:.ons used in these computations and the assump-
'txons on which they are based ~with the exceptlon of some of the SRE ca.lcula-

”tzons-w_hlch are 1nc_]_.uded in .A.ppendlx B.
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E. A.CCIDE\T fX.xALYSIS FOR E'&CH REACTOR FACILITY

The follovnng hst is 1ncluded to aid the rea.der in locating spec1f1c anélﬁicai
- material. ' A

'Fac'ility and/or Reactor Page

1. S\IAP Critical Fac1hty Contalmng SCA-4A or 4C Crltzcal .

.Assembhes (Building 373) . - e v i e el et e e . - - 'VI-l{%A
"2." SNAP Critical Facility Contalm ng SNAP 8 Crluca}. ‘ I
. Assembily (Building 373) . ... ... et e e e e e e e s e v .. V=17
3. SNAP Generalized Crltxcax Facuﬁv (Buxldln&, 012) .. PEPE. e v e e Vi—ZO
4. SNAP 8 Experimental Reactor (Buﬂchng 010}, . . . ... ... e e e e Vl—23
' 5. SNAP 8 Ground Prototype Test Facility (Building 059} v v v v w ... VI-26
'_316._'ZV-S\IAP 8 Flight System Test Facxhty (Buildlng 056). - . vt e e e ... VI=29
7.  SNAP Environmental Test Fac;hty Com.anung S2Ds S
L (Bulldlng 024—) O I 2 T %
" 8. SNAP Environmental Test Facﬂ.nty Contanung SCA. 458 ' .
T :”=Cr1t1ca1 Assembly' (Bullchng L 3 e e e e e e e e . VI-36
g, SNAP F light Systems Nuclear Quahflca.tlons Test ' R v
7. Facility- (Bu11cung 010). Gt e e e e e e e s e e e e e e e Ve e e «~ .. VI-39
10, 'S}.ueld Test Experzment (Bu1ld1ng 028} v v v v o .. e e e i e e e .. VIs41
o l-.i'. "Klnetlc Experlrnent Water Boxler (Building 073). . e e s e e e e e " VIi-44
2. :AE -6 Reactor (Bulldlng 093}, - v o i e . R SRS VIi-46
13. Orgamc Moderated Reactor Crztlcal Facﬂlty N
: 'v(Bu1ldng009)..'.‘.-..v....._. .... e e e e . e e e et i e e e e VI—48
©14.  Sodium Graphite Reactor Critical Faczhty S AT
» : . (Bulldlng 009) - . « . .v ¢ & o 4 2 o & 4 2 4 @ e ¢ s & e o e o . .. . . .¢ LI SR . - VI_SI
‘15, Sodlum Reactor Experlment (Btuldzng 143) .. ... .. R -,_"_ . - V.:{..-54.

» 16. Ep1thermal Crltxcal Exper1ments La.bora.tory . e :
oo (Bulldlng 100y .. ... R e e e e e [ C e e e e e . VI-63
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1. SNAP Ciitical Facility (Building 373) Containing SCA-4A or 4C
"Critical Assemblies ‘ : '

" a. Maximum Credible Accident™

(1) Events lL.eading to the Accident

_ The maximum credible accident for the case when the facility con-
tains the SCA-4A or 4C critical assemblies postulates that, during the perform-
ance of remote operations in the sealed vault and contrary to the administrative
operational procedures, both passive control drums of the reactor are positioned
and locked in such a configuration that criticality can be achieved oh the safety
ei-ement_ alone. This is assumed to happen with the reactor in its maximum
,siﬁm configuration. Both active control drums are assumed to be full out. The
first feﬂeétor control drum is assumed to be driven in, leaving the reactor
.$3.00 subcritical. Then the second reflector control drurh is é.ssumed to be
f’dvi'iveh;in', the reactor becomes critical, and reactivityv continues to be i.ns’erte,d
-as a‘iafhp.fﬁACtion As the reflector approaches its full-in position, the insér-
tion rate increases from an average $0.05/sec to a design maximum of $0.08/sec.
>In the remotely cr:—‘dxble event of a simultaneous failure of all the scram mec’xa-
nisms and failure of the ,0pera_tor to take corrective action, the rar_np 1ns‘er.t1on-
will continue unchecked. About 16 seconds after the initiation of the transient,
‘the fuei- temperature will reach 1530°F and the hydrogen pressure from .dis;s'o-'
cvia_tic:nv-o'f the zirconium h'ydride fuel matrix will rupture the cladding. A peak
temperature of 2100°F will be reached at 20 seconds and the reactor will be
permaneﬁtl& shut down at 26 .seconds , having liberated an estimated 35% of the
total hydrogen content of the éore. The transient described above was calculated
to corr-_espond to a $3.70 step reactivity inserticn, which would r_e'suit} in 'aA total

energy release of 50 Mw-sec.

(2) Core Fission Product Inventories

The 50 Mw-sec fra.nsient_ will result in the production of about

0.9 x 10'8 curies of gamma activity 1 second after reactor shutdown. Since the

*R. L. Brehm, ed., "Summary Hazards Report and Operations Manual for
SNAP Critical Assemblies 4A and 4C (SCA-4A-4C),"" NAA-SR-MEMO-7011,
© January 12, 1962.
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hazard from the flss1on product activity accumulated during the perxods of
.operatlon at low p0wer levels was consxdered 1ns1gn_1i1cant rts co*itr}.butlonwas

rxeglec:ted

(3) Mode and Degree of FlSSlOn Product Release frorn Core

The quantxty of f1551on products released from the core was based

on the follow ing crlterza'

d—) Only volatile flSSlOn products \.vhic'h are assumed to co.n-_

| stitute 20% of the total’ act1v1ty, ‘are released.

'b) The dlfqulon Coeff1c1ent of gases in the zirconium matrix
is 1nverse1y pr0port1onal to the Square root of the molecu_lar

weight of the chffusxng species.

Under these conditions. and the already estabhshed hy&rogen release of 35% - it
was estlmated that 0. 6 - of the total fission product 1nventory, or 5.4 x 105 curies;

would be released to the cell atmosphere

(4) Release from BU.lldlnf’

] It wa.s assumed that the cell overpressure created by the core -
hydrogen release and/for by poss1ble hyarogen combus’uon ruptures the roof
of the cell a.nd that the cell atmosphere ‘would be released to the outsxde 1n the
form of a" puff The initial cloud volume was ass. umed to be equn alent to the -
cell volume i.e., 1540 ft3 It was also assu'ned *hat the cloud would diffuse
at ground level . Assumlng further that all these events occur 1nstantaneously,

the act1v1ty released from the buxldlqa \vould be 5 4 x 105 curies.

b Consequences of Maxzmum Credible Acc1dent

(l) Doses ‘at the ’\Tearest Fac1hty

, The nearest facility is the O‘\/{R Control Shelter Buxlchng 375
located about 350 feet to the southwest The calculated doses at that locanon E
are 127 rem to the thyr01d 10.5 rem whole bod'}r gamma frorn the cloud '

and 0. 73 rem from ground depos1tron.

(2)-Doses at the Nearest Site Boundary'.

The nearest s:te boendary is located about 420 feet to the east.

Th s boundary is the hne dxvzdxng the AI and . Rocketdyne sites. ’I‘he calculated '

NAA-SR-7300
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doses at the 420-foot distance are 100 rem to the thyroid, 7.1 rem whole body
gamma from the cloud, and 0.57 rem froin ground deposition. Note that
reduction by a factor of 5 of the dose from ground deposition is assumed to

?.pply at the Rocketdyne site as well as for the on-site areas.

The nearest boundary to private land is located about 1350 feet to
the northwest; the dose at that point from 'the cloud and from inhalation would
then be significantly less than at the Rockétdyne boundary; however, the dose
' ffom ground deposition would be somewhat greater due to the requirement for

' omitting the factor of 5 reduction for occupancy.

(3)Doses at the Nearest Community

Doses at the néax_‘est community were calculated to be 3.8 x 1072
“rem to the thyroid, 4.3 x 10—5 rem whole body gamma from immersion in the

radioactive _cioud, and 2.9 x 10—4 rem from ground depositioh--.
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2. SNAP Crltlcal Facﬂuy (Bu11d1ng 373) Containing the SNAP 8 Criticai
Assembly . ' = : :

a. Max1mum Credlble Accxdent“‘ '

(1) Eve'tts Lea.chncr to the Acc1dent

- The maximum credlble acc1dent for the case when the fac1ht" can—
- ‘tains the SNAP 8 critical assembly is assumed to be an acc*dental reactlvn‘,y ‘
-1nsert10n that is assoc1ated with the continuous: 1nward rotatIQn of one reflector.
control drum The " maximum de51gn rate of reactivity insertion by this method .
.15 24/« sec Under norma.l 0perat1ng COndlthﬁ.S this ra}te‘ will be mechanlcally
_hmlted to a total of 28¢E excess rea.ct1v1ty. ‘However. in the extremely un-iik_e}.y;
event of a procedural error during approach to cr1t1ca11t . a total insertion of
. $1. 00: could result If, SImultaneously with such an error, both the period and
-,power scram chennals fa11ed to respond ult:mate reactor shutdown would occur
' through loss of hydrogen subsequent to burstxng of the fuel cladd’ng. - Cladding |
: rupture Would occur at about 1830 F and a hydrogen loss of Z to- 4,0, occurrlna
| within 2 seconds after burstlng, ‘would be suff1c1ent to permanently shut doxvn the .
_reactor Under the- postulated condxtlons one- ha.lf of the fuel elements in the
" core were calculated to. have reached the critical temperature for claddvng
'rupture a.nd the total hydrogen loss from the core for the accident was com—
‘puted to be 13. 3%._ The associated energy release was ca.lcurated to ha.ve an

vfupper 11m1t 0f.60 Mw-sec.

{2) Cor.e F:_,,s sion Product Inventories

The fission prbo'duc*' gvarnma activity, correspondlng to an energy

: 'Vrelease of 60 Mw-sec was calculated to be 1.1 x 108 curies- 1 second after
reactor shutdown Since the hazard from the f~ssxon product actlvxty accumu- - .
: lated from the perzods of operat1on at low power levels was consxdered 1ns1gn1—'

'{lcant in compar130n its contr1but10n was neglected

(3) }viode a.-nd Degree o'f"Fissi‘on Product Releaee from Core

"The released fxss1on products are assumed to be comprlsed of

‘vola.tﬂes only, these volatxles constxtutlng ZO% of the total core act1v1ty- The

TEAL W, rh:ele ed- , "SNAP 8 Crltlca.l prerlment Summa.ry Hazards Report .
and Operatlons Manual * NA_A-SR }V’IEMO 7029, February , 1962, '
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released core fission product fraction was based on the assumption, discussed
earlier in this section, that the diffusion coefficient of gases in the zirconium
hydrlde matrix is inversely proportional to the square root of the molecular
weight of the d1£fus1ng species. On this basis it was calculated that 1.2% of the
core volatile activity will be released. This corresponds to the rzlease of

2.6 x 105 curies,

(4) Release from Buiiding

It was assumed that the released hydrogen would ignite and that
‘the resvultant overpressure would remove the building roof, ?nsta.nf.aneously
releasing to the atmdsphei'e- a radioactive cloud in the iorm of a puff. (The
ignition of hydrogen did not induce buraning of the fuel Aellements.) The initia._l
sza.dioact‘ive cloud volume was assunied to be equivalent to the cell volume,
i.e., 1540 cubic feet. Diffusion of the released activity was assumed to occur

as from a ground level release.

b. Consequences of Maximum Credible Accident

(1) Doses at the Nearest Facility
, The nearest facility is the OMR Control Shelter, Building 375,
located about 350 feet to the southwest. The calculated doses at that location
a_ij.e 61 rem to the thyroid, 5.2 rem whole body gamma from the cloud,

and 0.35 rem from ground deposition.

(2} Doses at the V'Ne,a.r.est Sit;e'B_oundar’y

_ The nearest Boundary is located about 420 feet to the west. This
bounda'r‘y is the dividing line between the AI and Récketdyh.é sites The calcu-
lated doses at the 420-foot dlstance are 48 rem to the thyroxd 3.5 rem whole
‘boedy gamma from the cloud, and O. 27 rem from ground deposition, Note
that reduction by a factor of 5 of the dose from ground depos1t1on is assumed to

apply at the Rocketdyne ‘=1te as well as for the On—Slte area.

The nearest boundary to private land is located about 1350 feet to
the northwest; the dose at thaLt point from the cloud and from inhalation
would then be significantly leés than at the Rocketdyne boundary. The
dose from ground deposxuon however would be somewha.t greater owing to the

>_requ1rement for omitting the factor of 5 reduction for occupancy.
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. (S)Doseé’at the “\?éarest Cdmmxmit'y

Doses at the -xea.rest co:nmuruty were calculat_u t:o be 1.8 x 107
rem to the thyr01d 2.1 x 10 -3 rem wheole body gamma from c}.oud -mmer51on

and 1.4 % 10”7 -4 rem from- ground deposztlon v
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2

3. SWAP Generalized Critical Facility {Building 012}

a. Maximum Credible Accident

{1} Events Leading to the Accident

,B'eca-;xse a number of different critical assemblies will be pia'ce‘d
in this facility from time to time, it will not be possible to define a maxir muIm
credible accident in the usually accepted sense. Rather, an upper bound on
the'.;ma:gnitude of acceptable accident will be established by virtue of the facility

design criteria.

" The design pressure for the facility critical ceil'is 110 psi. A
.pressure of this. magnitude could be generated by a nuclear excursion followed
‘by burning of reactor fuel materiai. Such a hypothetlcal accident would be
é.chi’e.‘«'ed with ‘va cor'e_, contazn;ng i00 kg of uranium carbide fuel underocunc
_a 6-00;M\V'-séc'transient fol‘ox -ing which the fuel burns as-a result of the tem-
.‘5peratures zchieved in the power transient. A similar pressure would be created:
by the burnlng of all Lhé hydrogen which would be released from 100 kg of zir-

- conlum hydrlde urannun fuel in the event of a 600 Mw=<sec tran51ent-

For the radla.txon dose lmmedxately outs1de the cell wall to exceed
25 rem, a power transient with an energy release greater than 1160 Mw-sec

would be req\ured .

(2) Core Fission Product Inventories

Since, from the-stan’dpsint' of facility pressure design limitations,
an energy release of 600 Mw-sec may not be exceeded, tkhe core fission product
1nventor1es weére assumed to correspond to this rnax1murn The critical assem-
1 bhes contemplated for tlu‘: fac111t',r will, because of the exper1menta.1 program
' have a limited fission. product bulldup from xntermxttent per:ods of operation
at low po_\ver levels (several watt_s), but these will be dlsregarded in the dose
Cal‘(julva.ti_o_ns', because their hazard would be insignificant compared to that fr_om
:. 'the.x}‘a_dio'aétivity created in the transient. The groSSF gamma activity in a core

1 second after a 600 Mw-sec excursion would correspond to 1.1 x 107 curies.

A W. Thiele, ed., "SNAP Critical Facility (Building 012) Summary Hazards
Report,” NAA-SR-MEMO-7205, April 6, 1962.
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{3_)>Mo_de and .D'egree- of_ Fi_s.s..ion.'Product Release from Core

: -Zince it has been po'stﬁlated ear’lier' in this eeetiOn that co-nf;b'ust‘io:n ) ‘
of reactor fuel releases IOO’,G of the conta:mecz Lmb}tocrens t‘ﬁe case oOf burning
uranlum carbide fuel is more severe than’ the cornbt.stAor of h*“droae from a
'-zlrconlum ‘hydride core v For thls reason, the fissicn p‘oduct release in a
600 Mw-sec tran51ent was based on a uranlum carblde core. OCn the basis .of
the assumpt1ons made for the burnzng of reactor fuel, as described earlger in
‘this section, the fission product release from the core was assumed to corre-
spond to 100% of the vola-*lles and 1% of all otqer fission products. A subse- |
._quent deposznon of one- half of the jodine w 1th1n the bulldlng was postulated The

8
- -core flss1on product release was calcula.ted to be 2.1 x 10 curies.

(4) Relea'se from Buildincr

o . The de51gn lea.k rate for. the ceil is 1% of the cell volume in 24 hours.
__'at a d1fferent1a1 pressure: of 3 1nches of H. O The cell ha.s sohd 4-foot thick
) concrete walls on all s1des and a roof of the sa.me thlckness All cell penetra--
:‘_}tlons termznate in the fuel. storage and equ1pmenf room. Thzs room a.lso has a
'_’glow 1eak rate and has a volume of 6500 cubic feet. However in the calcula--.
“ "t1ons Wl’llCh were performed the conservative as sumptxon was made that in
-'sp1te of the room 1eakt1ghtness al‘ fission products relea.sed into this rooﬁi
":fwould leak out to the atmOSphere in about 1 hour. The calculated act1v1ty re-
--_1eased to. the atmosphere at the end of 1 hour corrected for decay, is 100 curies.
~T'The relea.se is. postalated to occur: through a 40 foot stack w1th which the fa.c1hty

is prov1ded

_b. Conseqguences of Maximum Credible Accid'ertt -

(’l)‘-rDosfes at the Pdint of Ma.Ximum Coneentration‘

- The point'at wh1ch the concentratlon of the released fxs sion products
- reaches a max1mum hes 390" feet downw1nd frorn the fac111ty. The doses calcu-
’lated at- that. distance on-site are 6.0 x 10 -2 rem to the thyroid, 5.4 x 10° =3 rer‘n:' ’
._whol_e body gamrna from cloud 1mme_r_51on, and 5.7 x 10 4 rem from:ground |

d epo__Sit_i-on

(Z) Doses at the Szte Boundary

The nearest’ ‘site’ boundary is located 250 feet to the northwest of

‘the ‘fec_i_lity.:.' Since this _d1stanc;e is less than that to the point of maximum ground

. NAA-SR-7300
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concentraﬁon, the maximum dose at the nearest site boundary will be some-
what smaller. However, at points on the site boundary located 390 feet from
the facility (i. e., atthe pointof maximum ground concentration}, the doses would be
_the vs'ar.ne as in Section b.{1) above, except that the dose from ground deposition

would be increased by a factor of 5.

(3) Doses at the Nearest Community

All doses at the nearest community {3 miles)' from this accident

will be negligible.

(4) Direct Dose from Cell

‘A person standing outside the cell wall during this accident would
‘receive a direct dose from gammas and fast neutrons of 13.4 rem. The direct

» dose at the nearest facility, which is 80 feet away, would be about 0.4 rem.
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4 S\AP 8 Ex‘Jerlmental Rea.ctor (Bulld*na O}.O}

a. Max1murn Credxble Acc;dent“‘

(l) Events Leadlng to tﬁe Acc1dent

The maXImum credlole acc*dent postulates a power trans1ent cor-
.respondn—xar to an energy release of 76 Mw - sec The accident was assumed to -
'res-ult from an unchecked ramp reactrv:tty insertion of 2¢/sec, due to. an uncon-
trolled 1nwa.rd rocczt;on of the control drums, with simultaneous fai‘iires o'f"a}l"
automatic scram channels and fa.zlure of the reactor operator to take correctlve
a.cuon It was. further assumed that the accident occurred 1mmedxately follow-

ing co*npletlon of 10 000 hours of cont11uous reactor operation at 600 kw.

Under these cond:tzons ultxmate reactor shutdown wxli occur
about T4 sec. a.fter the 1n1t1ataon of the transient due to hydrogen loss from the

core. . The peak core temperature reached duv;ng the trans1ent was calcmated
to be 2050°F

The release of hydrogen from the fuel elements, plus the rlse in’ | »
the cool ant ternperature will cause the rupture disc located in the reactor coolant
_'1n1et line to rupture releasuxg Na.K 1nto the reactor containment - vessel It has
been ca,lculated that the comblned effect of the released hydregen and ‘\IaK w113.
ralse the temperature of the reactor vessel atmosphere to l?f}O ¥ and wx.l
create an’ overpressure rea.chlng a oea.k of 167 psig. Thzs overpressure §v111
cause a pOI‘thn of the reactor vessel a.tmosPhere whxch is contamlnated w’tb.

flSSlOn products to Ieak 1nto the hxgh-bay area.

(2) Core F1951on Product Inventor1es

_ ance the maJor haza.rd in this case results from fxss:ton proo.uctb L
generated as a result of the extended period of steady- state reactor power opera.-'
vt1on the actlvzty produced in the- tran81e~1t was. neglected The f1s sion producf o
.act;vﬂ:y resultlng :.rom 10 000 hours opezatmen at 600 kw wa.s caxculated to. be . |

535 x 10 , curles 1mmed1a.te1y after reactor snutdown-

(3) Mode .and Degree of F:Lssuon Proauct Reiease from Core

The max1mum fuel temperature in the coré was calculated to '

.reach about 2050 F_‘ which is well beiow the fuel rueltlng temperature of 3350° F

A R P1ccot ed ' “S’\IAP 8 Fxperlmental Reactor {(SSER): Final Saiecuards
Summary Reporf 5 ' NAA- SR- 6958 February 28 1962 (Classxfted} o
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Nevertheless, because of the assumptions outlined earlier in this section, a
ﬁss'ion‘pxjo_duct release, comparable to a core nxeltdowzi_. was assumed. The
‘core release was taken as 100% of the noble gases, 26% of the halogens, 10%
_of the cesiums, 1% of the strontiums, and 9.5% of the bariums. The activity

' released from the core, based on these percentages was calculated to be

a.bout 4.15 x lO curies.

{4) -Relea,se from Building

The calculated average leakage from the containment vessel into
: the h1gh~bay area for this accident was found to correspond to about 1% of the
Vfree containment vessel volume per 24 hours. Radiocactivity released from the
cbnta;mment vessel was assumed to be carried away from the reactor room
ﬂifough the ventiiation system and then released to the atmosphere through'a
50 foet high stack. The'ventil'a.tion system was assumed to operate without
',i".-nterrupnon both during and after the accident, releasing to the atmosphere an
fequxva.len* of 4.0 x 103 curies of gross gamma activity, uncorrected for decay.

.__-D__u‘-rui_g the first 2 hours of the release, 330 curies are released.

‘b. Consequences of Maximum Credible Accident

(-1)'-D<')seS'>af the 'Point of Maximum Concentration

Although the sta.ck discharge of radiocactive effluent will con‘tln‘ue
_for 24 hours, the thyroid dose and the whole body gamma dose are based on a
.Z-hour exposure; the dose from_ground contamination is based on  iodine depo-
81t10n for 24 heurs;

The poxnt whe re the ground concentration of the diffusing radioactivity
__reaches a rmaximum was- calcula.ted to be at 670 feet from the facility. The
.deses at that d1sta.nce on-site. were calculated to be 1.8 rem to the thy—r01d
".4 2-x 10 -3 rem whole body gamma from cloud immersion, and 0.18 rem *rom

: ground dep051t10n

(2)Dowcs at the Site Boundary

The nearest site boundary is located 30¢ feet to the northwest of
the facility. Since this distance is less than the distance to the point where the
~ concentration of radi'oac_ti'{rity reaches a maximum, the related doses w111 be

accoraingly smaller. However, the dose at points on the site boundary which

NAA-SR-7300

xry > A

BNAOS401544

Document Provided and Located on:
http://www.RocketdyneWatch.org



.are 670 feet from the fac:111ty would be the same as in Section b (1) above ex-

.'cept that the dose from ground deposition would be 1ncreased by a factor of 5.

(3)Doses at the Nea.rest Community

All doses at the nearest communlty are based on a 24-hour pas-

' -Esage of the ra.d1oa.ct1ve cloud The doses at the: nearest communlty were cal-

) culated to be 0. 4 rem to the thyrcud 5.0 x rem whole body gamma from

{..c]_.oud 1mmers1on, and 2.2 x 10~ rem £rom ground depos:tzon

NAA SR 7300
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5. SNAP 8 Ground Prototype Test Facility (Building 059)

a. Maximum Credible Accident™

{1) Events I.eading to the Accident

The postulated maximum credible accident is a power transient
6ccﬁrring immediately after the completion of a 10,000-hour run at 600 kw.
The transient is assumed to be initiated by a reactivity ramp insertion of Z¢/sec
resulting from an unchecked inward rotation of the reactor control drums. It
is also assumed that, simultaneously with the failure of the drum drive mecha-
nism éontrols, all reactor scram channels fail to respond and the reactor
~operator &oes not take any corrective action. Under these conditions, ulti-
fnéite»rea,ctor shutdown will occur 200 seconds after the initiation of the tran-
s‘ieht, through the combined effect of the negative temperature coefficient and
‘the loss of hydrogen from _fhe} core. The peak power level reached will be 1.3

Mw and the total energy release will correspond to 163 Mw-sec.

(2) Core Fi,ssion Product InVentorieS-

_ For the purpose of this report the fission products on which dose
‘calcula.hons are based are those which were produced in the 10,000 hours opera- )
f'tlon at 600 kw. The ra.d1olog1ca1 hazard from the inventory produced in the

'tran51ent is negl1g1b1e in comparison. The core 1nventory was found to con-

‘tain a gross gamma activity of 5.35 x 106 curles

(3)Mode and Deg‘r_ee of Fission Product Release from Core

' The fission prb&uct release is based on the model assumed for
'zir,c'bﬁi_‘ixm hydrid'e-uranium cores which are subj'ecf:ed to long operation .(expé-
As.ufe‘)‘ .a_t"fh'e deéign power level. Thus, the assuméd release is 100%. of the |
nc‘)blé. gases, 26% -of the halogens, 10% of the cesiums, 1% of the strontiums,
_aﬁd .0._5% of the bariums. These percentageé correspond to a core release of

4.15 x 10° curies.

(4) Rélease from L uilding

The reactor w111 be operated in a vault which has a specified desxgn

leakage not exceeding 10% of the vault volume per day at 3 inches of water

-fA. R. chcot ed., "The SNAP 8 Development System (S8DS) Test Fac1hty
Prehmlnary Safeguards Study,'" NAA-SR- 6181 September 1, 1961 (Classified).
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. pressure d1fferent1al 'I‘he postulated accident was estlmated to create an.

average overpressure of 1.2 PSIg in the vault for 10 mznutes._ Due to this over_- .

. 'pressure. 0.11% of the vault atmosPhere will leak out of the vault 1nto the hlah v

. bav area. Assuming unlform mixing in the vault atmosphere of the ﬁss1on

products released from the core, 458 curies of f1551on products will be

re}.eased into the high bay area.

For the purpose of this study it was assumed that the release -

s from the vault into the high bay area is mstantaneous while that -from the high

G bay area to the outside will. depend on-the ventilation ra.te_ The venti'latw'on

: _system which handles 10, 000 cim, was assumed to be- funct1on1ng durlng and
:":'after the. accident. The free volume of the hlgh bay area is 45,000 £ft> ‘There-
- fore, the" release tlme from the bu11d1ng, based on three air changes (as dis="
"j'cussed earher in thws sect1on), was assumed to be equivalent to 13 mmutes.

”‘I‘he h1gh eiﬁcnency filters. in the vent11at1on system were assumed to remove

g ‘99 95% of the nonvolatﬂe act1v1tv prlor to release to the atmosphere thns the

. total release comprises 403 curies of gross gamma act1v1ty, uncorrected for

decay. The bulldmg efﬂuent is. dlscharged from a 75 foot-—hlgh stack

b Consequences of . Mammum Crechble Acc:dent

(1) Doses at the Poznt of Max1mum Concen’tratlon

_ The p01nt of max;lrnum downwxnd ground concentratlon of the dlf-».
-£usmg fission products was calculated to occur at a distance of 11 10 feet from
_.the fac1hty. Doses at that d:sta_nce on-s1te are 1.3 rem to the thyr01d 4 8 x _
"'-10 3 ‘rem Whole body gamma from cloud immersion, and 1.1 x 10 2 rem from

o grouna depos1t1on

(2) Dose at the Slte Boundary

‘ _ The nearest sxte bOundary 1s located 250 feet to th\, northwest :
"_'_Slnce the nearest s1te boundary is closer to B‘Llldlna 059 than the p01nt of max1--
mum ground concentra.tlon all doses at the nearest site boundary xv111 be

L accorchngly smauer. :

» However doses at p01nts on the site boundary located 11 10 feet
,_-from the fac1hty would be. the same as in Section b. (1}, _:s.\,ept tna_f?.._the,rdos__.e__,_.

: 5V-A:Erom ground deposﬂ:lon would be mcreased by a. faf‘tor of 5.
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__(3) Doses at ,tlié 'N-ear,est Community

The calculated doses at the nearest community are 4. 8.:x 10° -2 rem .
‘to the thyrozd S 7 x 10 5 rem whole body gamma from cloud immexsion, a:nd

2.3 x 10“ rem from gr.o‘undvdegosn:lon.
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6 SNAP 8 thht System Test Facility (Bulldmg 056)

, ' Since the hazards and safecruards summary :for Bulldzng 056 will s&Ot
have been 1ssued prlor to the issuance of this report the max.mum credible
"acc1dent will be dlscus sed here in more deta11 than was the case with the- other

facﬂ1t1es

a. Maximum Credible Accident®

_ (_l'):I:Cv'ents"Leadihg to the Acciden't

The mammum cred1b1e ac<:1dent postulated for Bulldlng 056 is one .
Cin Whlch a SNAP 8 reactor undergoes a power transient occurring 1mmed1ate1y

after the completlon of a 10,000- hour test run at 600 Tew.

_ . Events 1ead1ng to the accident assume that ow1ng to a faﬂure of

; the controls on the safety' drum. drrve mechanism, an unchecked ramp react1v1ty_ _

: 1nsert1on 1s 1n1t1ated At the same time, all automatlc scram channels with -
.Wthh the reactor is prov1ded fa11 to respond and, in add1t10n the reactor

_ »operator fa1ls to take ‘any correctzve action. Under these condltlons the. reactor '

. ":;power w1ll rise unt11 ultlmate shutdown. occurs through the combined. effects of

i ‘_'then_eganve fuel tem:perature coefﬁcxent.and hydrogen loss from the core.

; The estlmated amount. of released hydrogen and its temperature :

f;are 1 2. pounds and 1900°F » resPectJ.vely The burstlng of the fuel claddlng a_nd

the subsequent hydrogen release are assurned to generate a pressure surge '

- suff1c1ent to breach the NaK coolant system sp1111ng 200 pounds of ‘the NaK

_wh1ch is‘at a temperature of approx1mately I?OQ"F onto the vault ﬂoor About
: 15 pounds of the NaK is assumed to flash: upon release and condense in the vau}t

. atmos phere

'I‘he mercury VapOz in the power conversion uzut is. also assumed
to overheat and breaches its. contamment relea51ng 100 pounds of vapor at
V{__300 ps1 and 1200°F 1nto the vault atmosphere The released mercury vapor is

"assumed to condense 1mmed1ately, 1mpart1ng all. its heat to the vault atmosphere -

- A(Z') Core Flssn)n Pr‘oduct I_nVentorxes

’ Smce f1ss1on products generated durlng the 1ong -term power run

would have consxderably more b1olog1cal s1gn1f1cance in thls case than those

*R S Lubomzrskl ed.,  "SNAP 8. thht System {S8F'S) Test Fac:hty' Safe- o
' guards Report v NAA SR MEMO- 7359 to be published as classified document _
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~produced in the transient, only the,radioactivitfr resulting from the power run
will be analyzed. The gross gammma activity of the core due to reactor opera-

‘tion for 10,000 hours at 60C v is calculated to be 5.35 x 106. curies.

(3) Mode and Peg=ce of Fission Product Release from Core

In accordance Wit_h the postulated fission product release model
for zirconium hydride-uranium fuel with significant burnﬁp, the released e.ctiv-
ities for this accident are assumed to comprise 100% of the noble gases, 26%
of thie halogens, 10% of tvhek cesiums, 1% of the strontiums, and 0.5% of the
V‘bari_ur'ns‘. Based on these percentages, the gross gamma activity of the released

fission productrs' is 4.15 x '10',5 curies.

(4)Release of Fission Products from Vault

The reactor and the ass‘ociated flight system will be tested in a
:'10w leak-rate vault, with. varying degrees of vacuum being applied during the

| eets. Calcula.tlons indicate that the maximum credible accident will not in-
_.crease the vault pressure above atmospheric, unless the vault pressure at the
.:'tlme of the accxdent exceeds 0.94 atmosphere. Although the vault des1gn pres-
"rsure spec:fxcatlon is 10~ -2 atmosPhere, it is not anticipated that the operatlng

'pressure +f the vault wﬂl exceed 0.6 atmosphere.

If the assu‘:mption is made, howev‘er ‘that, just before c.omnletion
of the 10,600- -hour reactor power run, the vault pressure had been raised to
: atmOSphe:nc (through 1nbtrument fajlures and operator inattention}, then’ the
heat from the transient would force some of the vault atmosphere into the high
bay. The maxirmum credibie accident was further developed considering’ this
' to.have occurred. It is further assumed that all heat in the condensmg rnercury
andNa.K vapors and in the released hydrog_en is transferred to the vault atmos-
pAhiere'_ Although the vault liner cooling syetem is assumed to be in operation
dur1ng this accident, the heat release rate wxh be suff1c1ently" rapid to heat the
vault atmosphere under essentzally adiabatic conditions. Based on these ,3-5‘
:.Sumpnons, a peak overpressure of 0.88 psig will be reached in the vault 25
:-secehde after the rupture of the NaK an& mercury systems. Cooling of the
-"vaﬁlt atmOSphere would follow slowly, due, for the r'nostvpart, to convective
: 'heat transfer to the wvaulit liner. The vault pressure would returr; to atrﬁés-

pherzc about 1 hour later. The average overpressure for this accident was
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calcula.ted to correapofxd to 0.33 psig over the l-hour Derxoe For the nurbose .
‘of this calculation, the vault leak rate was assumed to be 10% of the vault -

volume in. 24 hours at 2 Dressure d1nerent1al of 0,6.9510.

The tentative aecxc"‘x leak rate for the vault is 1% of the vault.

' volume in 24 hours ar.a pressure dxiferentlal of 4 ps;.g, Hov&ever, s5r1ce the _

.from the de51gn value it is belzeved that the assumed value is sufﬁcxentlv pes-

V'snrustlc to cover the worst case Under these condznons then, 0.17 % of the

vault atmosohere will be released to the high bay as. a result of the assumed

: j'_a.ccxdent. If it is assumed that the core- released ﬁss:Lon products are, d*spersed

um.formly and 1nstantaneous1y in the vault atmosphere 723 curies of the gross

i 'gamma act:.vny, uncorrected for decay, wxll leak into the hlgh bay over a pe riod

A "of l hour.

(S)Release from Bullchng

The vent11at10n system of the high bay is as sumed to be functxonlnor‘

‘both durlng and after the acc1dent Therefore the f15310n products released 5

- ;to the hlgh bay w111 be’ ca.rr1ed with the bu11d1ng exhaust whlch must. pass through
4’.'._rough1ng a.nd hlgh eff1c1ency filters before being d1scharged to the atmosphere
V‘f'_:‘-through a 100 £oot hlgh stack The high efficiency fﬁterc are assurned to re-.
move 99 95% of all the nonvolatx}.e fission products. The du*a.tlon of the stack

5 dxscharge was conservatlvely assumed to be 1 hour. The gross gamma activlty‘

_ released from the buﬂdxng, uncorrected for decay, was calcula.ted to be equxva-‘

- 'lent to 693 curles

b Consequences of Ma.x:.mum Crechble Acc1dent

(1) Doses at the Pomt of Mammum Concentrat1on

_ » The po1nt of maxz.mum ground concentra.hon of tne ra.dloactlve _
.,-sta‘\ kb;v "’x uent occurs at a chstance of 1550 feet downwind from the fa.c1htv The .
;':-calculated doses at that dxstance on-site are. 1.4 rem to the’ thy’rOlq, 4. 4 x 10 -3
_'_rern_ -_\wljxolebody ga_,mrna. from cloud immersion, and 1.4 x 10 -2 rem fro_rn_ grqun&

"deposition.

(ZV)'Dosés =zt the 'Site Boundary

The nearest site boundary is about 325 ieet to the northwest. S}.nce

- -'~thls boundary is much closer to the facility than the poxnt of maxxrnum ground

- NAA-SR-7300
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concentration, doses will be accordingly smaller. However, the doses at points
on the site boundary whish are 1550 feet from the fa,cilitir will be the same as in
Sectinn b. (1] above, except that the dose from ground deposition would be in-

.creased by a factor of 5.

(37 Doses at the Neareést Community
7 Calcula‘ted' doses at the nearest community are 0.1 rem to the
thyroid,: 2.7 % 10'“4 rem whole body gamma from cloud 'immersion, and 5.0 x

: 10"> rem from ground deposition.
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7. SNAP Environmental Test Facility (Bailding 024) Containing the S2DS

Ava-‘. Maximum Ctedible Accident™

(1) Evenfs Leé.ding to the Aci::ident

'I'he maximum credlble a.cc1dent for the SETF When 1t contains the
SNAP 2 DeveIOpmentai Reactor is a ramp startup acc1dent based on the following

sequence of ‘h_1ghly 1mprobab1e events:

- a) A mechanlsm is postulateci by whzch reactivity is 1nserted
1rn:o the core at startup in an uncorrtrolled manner at a maxz—'

mum rate of Zéfsec

b) ‘Ihe 0perator faﬂ.s to ta.ke any "orrectlve action despite visual

and aud1ble warnlngs

_aone

c) All automatic scram’ cha,rmels fail to resoond, i.e.,

per1od three power the. high fuel-temperature and the

'hzorh coo}.a.nt ternperature scrams.

_.Ufltimate.'.z;eactor, .'shutdown will C<;cur a.b'out SQ s-econds after initiation of the
.t'ré.ns_ient'by»loss of hydrogen -lfrom'the core. Un&cr these co'nditionsl, the peak
‘power reached would be 1.3 Mw, the total energy release being 42 Mw-sec. The
‘pea'k 'fuelbt'e'mpei;a,ture reached w"ouldv be ‘l-QOO *F. The heat generéted’i_n the
,transuant is estlmated to relea.se about 17 pounds of NaK vapor. The teleased
hydrogen and the NaK- vapors will raise the pressure in the cell to 0.58 p51g
a.bove normal. It was further ,assun"xed_ that,. prior to the po_we_r txans1.ent, the

reactor had been -épergted for 1 year -at a power level of 50 kw.

(Z) Core 'Fissiori' Produ’ct.'lnvéntor'V _
" The izssuon product xnventory in the core 1mmed1ately a.fter the ‘
accident. corresponds to 4.5 x 10 ~curies of gross gamma a.ct1v1ty from the
1 year of reactor Operat_lo_n at' a powex_- level of 50 kw. Fission products_gen—'
erated in the transient are neglécted in this calculation, since their hazard 1s

negligible in comparison to that from the inventory from steady-state 0per—a'ti:o_n',

SH. N. Roseﬁbe'rg, ed.  ""Summary. Safeguards Report for SL\:AP 2 Developmental

System {S-2-DS), 'NA.A SR-5483, November 23, 1960,
- See also, G. H. A.nno ed. ‘S\AP II Env1ronmenta1 Test Facility Haza.rds ,

Report o ‘\TAA SR - 3513 \riay l 1959 (CIass; ed)
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- {3) Mode and Degree of Fission Product Release from Core

-The release of fission products from the core is assumed to be
comparaﬁle tc a release from an ontire core meltCown and corresponds to 100%
of the noble ‘gaées,- 26% of the halogens, 10% of the cesium, 1% of the strontiums,
and 0.5% of the bariums. '

(4) Release from Building

» The’ﬁssion preduct release from the cell into the high bay area is
proportional to the pressure differential. Since the peak overpressure reached
is 0.58 psig, the S2DR accident will result in the release of 0.27% of the vault

‘atmosphere to the high-bay area.

>>The ventilation system is assumed to be functibning both during
and after the accident. 'An instantaneous release from the cell into the high bay
is assumed The atmospherlc release, based on three air changes, was assumed
to be completed in about 20 minutes. Due to the presence of the high efficiency
‘filters in the ventilation system, only volatiles are assumed to be released from
‘the 85-foot stack. The‘atmospheric release of fission products, uncorrected

for decay, is .equivalent to 90 curies of gross gamma activity.

b. Consequences of Maximum Credible Accident

(1) Doses at the Point of Maximum Concentration

The point of maximurn ground concentration occurs at a distance of
1260 feet from the building. The doses at that point on-site are 0.16 rem to the
.thyr01d 5.4 x 107~ rem whole ‘body gamma from cloud immersion, and 1.6 x

AIO rem _from ground deposition.

{2) Doses at the Site Boundary

The d1stance from Building 024 to the nearest site boundary is
about 500 feet. Ther.efore - although the doses at the nearest site boundary will
be less than those at: the point of maximum ground concentration, the doses at
points on’ the site boundary which are 1260 feet from the facility will be the same
as in Section b. (1) above, exce_pt that doses from ground deposition will be in-

creased by a factor of 5.
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{3) Doses at t‘ae Nearest Communlty

: Doses at the nearest commu_nlty will be 1.1 % 10 =2 rem: to the

thyroui 2 7.x 197 -5 rem whole body from cloud immersion, and 4.9 x 10 -4 rem

_from ground deposition.

{4) Interact1on W1th1n the Building

The SZDR reactor and the SCA 4B critical assembly are beth lo-
_-Ca;t-ed' 'in'-Buildlng 024 in separate test cells. However, the cell penetramons end

. 1n a common Work1ng area.

On the b351s of the core flSSlOD. product release and the cell leak
:"ra.te posiulated for the SZDR maximum credible acc1dent _the doses calculated
for.a 10-m1nute exposure in the comraon worklng area are 60 rem to the thyr01d

and 0. 07 rem whole body due to immmersion in the contamznated atmosphere

_ One additional asPect of this problem was also 1nvest1gated — the
_'extent of res1dua1 contamznat:{on of the buldwnc by iodine deposzmon in the high~
. bay area Con51der1ng that all of the 1odme actlvzty whlcn passes through the -
"_-h1gh ba.y deposits there 1nstead of being dlscharged from the stack, the total
S‘-dose whzch would be accumulated if the a.ct1v1ty remalned up_xlsturbed would ‘
:i-amount to. less than I rem over the life of the activity, takzng into a.ccount the
- occupancy factor Th1s p01nts out that the radiation level would not be so great

as to 1rnpa.1r 1mmed1ate steps at fa.c1hty decontamination. Therefore, the 1nter-
"_'Vruptlon of other programs in Bulldlng 024 due to the SZDR maximum credlble

_"-.a,cc1dent W111 not be excess1vely lon .
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8. SNAP Environmental Test Facility {Building 024) Containing the SCA-4B
Criticusl Assembly

a. ,Maximum Credible Acciden&‘i

(1) Events ILeading to the Accident

The SCA-4B critical assembly is enclosed in a sealed core vessel,
which is in turn surrounded by a removable water reflector. The entire sysf:em
is located in one of the test cells of Building 024. The maximum credible acci-
dent a'-s_sumes that, at a time when the reflector is positioned _for maximum -réac-— '
tivity, a sudden and rapid flooding of the core vessel occurs, introducing a ramp
insertion of reactivity of $1.0/ sec. A further assumption is made that all scram
chanmnels fail simultaneously, i.e., 3 period and 3 power channels, and that the
reactor op;-,i;a_tor fails to take corrective action. Under these conditions, ulti-
,mate're'actbr shutdown will occur through Ioss of hvdrogen from the core. The

energy release attributed to this accident is 50 Mw-sec.

(2) Core Fission Product Inventories

The critical assembly will be operated only intermittently at rela-
-tively‘ lorW power levels, for this reason, the core fission product inventories
qued for dose calculatlons will be based on that generated in the 50-Mw-sec
excursxon the hazard from other fission products beirg negligibie in compari-
son. The gamma act1v1ty- in the core was calculated to be 0.9 x 108 curies at

1 second after termination of the transient.

(3) Mode and Degree of Fission Product Release from Core

It has been estimated that about 17.5% of the total hydrogen in the
.co're_v would be released in this accident. Since it has been assumed that, for
the case of fuel cladding rupture without fuel ,m‘elting, the.fis'sion prodﬁct release
is related to the hydrogen release by the inverse square root of the molecular
.weight of the diffusing species; the volatile fission product activity released ih

this accident was calculated to be 1.8% of the volatile core inventory.

#*L.. Moss, ed., "The SNAP Critical Assembly-4B (SCA-4B) Water Immersion
Summary Ha,zards Report and Operations Manual,” NAA-SR-MEMO-6877,
November 20, 1961.

See also H. N Rosenberg, ed., ‘‘Summary Safr—vuards Report for SNAP 2
-Development Systems (S2DS),"’ NAA SR-5483, November 23 1960 {Classified).
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{4) Release from Building

The critical assembly will be located and: operated in one of the’
test ‘cells of Bu11d1ng 024. The ae51gn leakage of the cell for thls experiment is’

2.0% per hour, with a cifferential pressure of 3 1nches of H O.

If it is assumed ‘pessimistically that the released hydrogen will
'burn a temperature increase of 150°F and a corresponchng overprescure of
4 psig will be attained in the cell Because the cell des ign pressure is 4 psig,
a breach of the cell integrity is not expected but an. estimated 27% of the initially

--released flss1on products will be forced into the high bay.

. It has been assumed conservatlvely, for the purpose of this stt..dy,

that the cell releases the fission prodacts 1nstanteneously into the h1gh—bay area.
| Because the acc1dent in the cell w111 not zffect the ventilation system in the high -

E bay, the system will continue to operate without interruption. Thus, the release
from the,hlgh_ bay to the atmospher_e was based on,the time for three é;ir. chenges
‘to take. place, or about 20 minutes, at which time essentially all of the activity
- is con51dered to have been released Tne radioactive effluent discharge occurs
*}:i'through .an, 85~ foot- -high stack at a rate of 12 000.cfm. The atmosphenc re-
j"_‘lease of fission products, uncorrected for decay, corresponds to 8.7 x 104 curies

.:of__ gross gamma actnuty.

b. Consequences of Maximum Credible Accident

(1) Doses at the Point of.Maxirnum Concentration
Thetdist-an‘-ce to”the >poi_nt“ o_f 'ma.xi'rnumA ground'.coocentration for the:
.~re1e‘a.$e from the 85-foot stack wes-found to'be 1260 feet. At that distan‘ée on--
51te the calculated doses are 7.8 x 10 "3 remt to the thyroid, 1.4 x 10 4_rem
Whole body gamma from cloud 1mmer51on, ‘and 6.6 x 10 rem from _g.round” "
‘deposition. -

{(2) Doses at the Site Boundary

’I‘he nearest site boundary is 1ocated at a distance of about 500 feet .
to the northwest Since the site boundary at that point lies closer to the facilaty
-than the point of max1mum ground concentration, all doses will be accordlngly
smaller However, the maximum doses at points on the site boundary Iocated

’ 41260 feet from the facxhty will be the same as in Section b. (1), except that t_he

" dose fr'qm ground -depo_srtlon would increase by a factor of 5.
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{3) Doses at the Nearest Community

Doses at the nearest community were calculated to be quite smail:

5.0 x 10-4 rem to the thyrcud 3.4 x 10” -6 rem whole body gam*‘qa from cloud

‘immersion, and 2.4 x 10~ from ground deposition.

{4) Interaction. Wi_thin_ the Buiiding

- This a;spect of the maximumn credible accident in Building 024 was
' discussed earlier for the SZDR accident. However, since the on-site and off-
site doses from the postulated accident from the SCA-4B critical assembly are
generally lower than those from the S2DR acc1dent, the doses in the high bay
w1ll follow the same patternl.». It is anticipated that, as a result of the postulated
'maximum credible accident for SCA-4B critical assembly, Building 024 will be
evacuated, but, as in the case of S2DR accident, the interruption of the ex‘peri-

mental program should be of short duration.
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9 SNAP Fllght Systems Nuclear Quahfmatlons Test Facllty (Bulldlng 019)

L. Na,xztmum Cred1ble Ac«~1den

'(‘1)"Events Leading'to.the Accident .

’Fhe postulated maximum credible accident is a power transient

‘occurring during a wet critical test. The accident assumes a ramp reactivity.
insertion of 2¢/sec, resulting from an unchecked .i_ilwaird rotafion of one 4cor.'xtr-'ol_
.drurn' All scram channels are assumed to fail simulieheous'ly and, in addition,
‘it is assumed that the reactor operator fails to take any corrective actlon - Undex

‘ these condztlons the total energy release in the transient will be eqa1va1enc to

'10 Mw-sec. The reactor reaches a peak power at 1.3 Mw- and Wlll be perma.nentj_y
shut down 60 seconds ‘after initiation of the transient, through a comblnatzon of -
the negat1ve fuel temperature coefficient and hydrogen loss from the core. As sum-
‘.1ng, conservatnrely, an inifial chamber pressure of 10~ mm Hg and a tempera- B
.-ture of IOOO“F for the coolant, the resulting coolant temperature will approach
2900 ¥, resulting in a peak chamber p*essure of 0.78 atmosphere As a result
'v-_of this accident about 50% of .the hydrogen in the zn‘co'uum hydrxde ma.tr1x w111 .

‘dissociate and will be liberated.

(2)»Core Fission :-Pirodu_ct Ihven-tories »

The actxvﬂ:y in the core resultlng from a transient of 10 Mw»sec
was calcula.ted to be 1.8 x 10 curies. Because the reactor will be operated’
.only 1nterrn1ttent1y at power levels not exceechna approxxmateiy 10 watts the
vnazvz.rd from the fission products generated in these low power operations is
-_:51gn1f1cant1y less than that from those generated in t‘le trans1ent Therefore,

_f1381on products produced by low power oPeranon were peglected

(3) Mode and‘ Degree of F1ssxon .Product Release from Core _

The or1g1na.1 ha.zards and safeguards report for a SNAP 2 reactor
in Bulldlng 024 assumed a core release of 50% of the Volatlles and 5% of all
other fission products This core release model was modified for the oerpose
of this repora, to conform with that postulated here for ruptured elements in

cr;t:cal assemblles where no tuel meltxng occurs (see Section VI- B) Usm.g

“Compact Systems Division, "Preliminary Safeguards Keport - Acceptance
Test Building (019)," NAA'SR-6733, November 15, 1961.
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the diffusion model postulated in this study, the release of fission products
corresponding to a core loss of 50% of hydrogen would be 5% of the volatiles,

equivalent to 1.8 x 10 curies of gross gamma activity 1 second after the accident.

{4) Release from Building

The vacuum chamber enclosing the. reactor has a volume of about
1000 cubic feet. The vacuum pumping rate is estimated to be 130 cubic ieet per
minute. As soon as the vent monitor senses the increase in radioactivity due
to the'r,eleased fission productsv,' it will activate circuits t~ shut the quick-closing
valves located on the exhaust line. Since a l-second lag is expected for these
va.lves, about 2 cubic feet of the 1000 cubic-foot chamber volume will escape
prior to valve closzng. Assuming uniform d1str1buuon of fission products in the

vacuum chamber atmosphere, 360 curies of activity would be released.

‘ This activity is assumed to be released in a 2-cubic-foot puff at
ground level.

b Consequences of Maximum Credible Accident

(1) Doses at the Nearest Facility

y ' The nearest facility is Building 059, located about 60 feet to the
southwest. The calculated doses at that facility are 2.9 rem to the thyroid,
2.7 x 10'7_‘2 rem whole body gamma from the radioactive cloud volume, and

1.6 x 1072 rem from ground deposition.

(2) Dos-e$ at the Site Boundary

The nearest site boundary is located 250 feet to the northwest.
The calculated doses are 0.39 rem to the thyroid, 1.0 x 10~ -3 rem whole-body

gamrna from the radioactive cloud voluem, and 0.i3 rem from ground deposition.

' {3)Doses at thé Nearest Community

The additional reduction in the doses due to cloud transport to the
nearest cornmunity was considered to be so great that the resulting doses would

be insignificant and hence they were not calculated
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10. Shield Test Experiment (Building 028)

a. Maximum Credible Accident

(1) vEVents' L‘eadinorvto the Accident

. The STE reactor is a pool type reactor wh1ch operates ata power
"J'._’level of 50 kvv The top of the reactor vessel is cavered with a 1/2- 1nch-th1f‘k
__Luc1te cover. The max1mum credlble accident assumes that, at a tlme when
the reactor is axready crltlcal and the . vessel cover has been removed, a fuel' ’ 3
. element is dropped into the reactor pool Water. ‘ In =uch case a fast ramp 1n- |
“sert1on of reactzvﬂ:y Would occur. For tLe purpose ox acc1dent evaluatlon i1t ‘
was as sumed that this fast ramp insertion can be aoproxlmatnd by a step re—
. .>act1v1ty 1nsert1on. It was furthe'r assumed that, sxmuitanecusiy wlth this re~.'- ;
.act1v1ty 1nsert1on a fallure of all ,.eactor scram channels occurs SO that uL—
'tlmate reactor shutdown vn.ll occur through void: formatlon and. e;ection of.
wa_t_er frqm the c,o:r_ef It was also assumed that the operator fatled to take any‘
'..‘cor-r_e'ctive _acti.o‘r..
‘ For the most reactive core corxdztlon the accudental Lntroductlon
o of Qne fuel e!ement 1nt0 a crxtlcal core was calculated to be equzxalent to tne
-’..addltxon of 86¢., The energy release was found to be abeut 1 Mw- sec, and tbe .
.average peak temperature of the fuel was f'alculaued to reach 990° F well be-

: low the melt1ng p01nt o:. the zu-coruum hyarlde uraruum fuel alloy (3350 F)

vv(Z) Core F.xssxon Product- Inven’t‘o‘nes» '

A The core f1$51on product 1nventory was- as<umed to correspond to B
,that resultant from long term steady— state operatlon at a power level of 50 kw
_."'-"ancz was calculated to be 4. 5 x- 10 . curles. lnventorles from thc. I- NLW sec
-tran51ent were neglected, thelr ha._.ard belng 1n51gn1f1can._ in comparison to

- ‘that from the power- proquced f1eszon product lnventerv

{3) Mode and Deeree of FI.S sion. Product Release frorr* Core

_ Slnce the burnout heat flux is not reached in. tbls acc1éent th’ei b
probablllty of releasn'lg nonvolatile fission products is qulte remote. : ’\Iever—.- .

"_ntheless, it has been CC'leervatlvely assnmed for the purpase of thls study‘,

| »R. L. Tomhnson ec-, SMAP Shield Test Experxment Flnal Haz«:rds
Summary, " NAA-SR- 5896 March 17, 1961
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that, by virtue of cladding failure, the fission pfo‘ducts from the equif_élefxt of
one fuel element Will be released from the core. Since the fueil material is
21rcomum hydrlde uranium alloy, the f1551on product release upon melnng, as
discussed eax.l.er in thls section, mll consist of 100% of the noble gases, 26%
._of the .ha_.lo,.!ens, 10% of the ce51ums, 1% of the strontiums, and 0.5% of the
barlums. Since it is assumed that there are 45 fuel elements in the core, -the

a.pprommate act1v1ty of one fuel element is 4.5 x 10 /45 1x 10 curies.

(4) Release from Building

The fission products released from the core must travel th,.ough
16 feet of water before reaching the reactor room atmosPhere- Therefore, it
was assumed that all nonvolatile fission products will be retained in the cool-
»anvt. In addxuon it was also conservatively assumed that 50% of the ha.l’ogens-
will dis solve and not escape from the reactor vessel. However, it was as surﬁéd
that the noble gases did not dissolve to any significant degree and were released

instantaneously to the reactor room atmosphere.

‘ The reactor room is ventilated at a rate of 10 air changes per
f‘hc.u:i'.' Therefore, it was assumed that all activity in the reactor room will be
'exha.usted through che ventilation systein to the atmosphere in about 20 mlnutes.
The a.tmospheru: dxffusxon of the released fission products is assumed to pro-
ceed at ground level. The gross gamma activity releaeed to the atmosphere,

uncorrected for decay, corresponds to 742 curies,

b. Consequ_enoe_s of Maximum Credible Accident

(l)ADosés 'af the Nearest Facility

, , The nearest faczl*ty 1s Buxldzng 024, located about 150 feet to the
southeast. The calculated doses at that distance are 210 rem to the thyroid,
1.72 rem wheleibody gamma from cloud immersion, and 1.2 rem from ground

deposition.

(2) Doses at the Site Boundary

The nearest site boundary is located 250 feet to the northwest..
‘I'he dosas calculated at that distance are 200 rem to the thyrcid, 1.56 rem

Whole body gamma from cloud immersion, and 5.7 rem from ground deposxtlon.
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{3} Dosés at the Nearest Community

_ ' “The doses 'at.-th_e,,neaijést cofnmunity ‘vvere calcuiéted to be |
1.8 x 1'0-‘2 rem to the thyroid, 5.6 x lO"_D rem whole-body gamma from cloud

immersion, and 8.4 x IQfé' r‘er_h-f'rofn' ground Vdep'os,itibi—x.
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11. Kinetic Experiment Water Boiler {Building 073}

<t

- - - - b3
a. Maximum Credible Accident

(1) Events Leading to the Accident

The maximdm credible accident was postulated to occur through
~an error in predicting the amouhx_: of control _rod’withdrawal necessary to result
in the reactivity iriput desired for a n experiment. As a result of this error, a
transient was assumed to occur irivolving all the reacﬁtityworth of the poison
control rod (5.3% Ak/k). If t_he .tra.nsient were controlied only by the tempera-

‘ture and void mechanism, and the reflector effects were ignored, a highly
conservative dynamic energy coefficient of reactivity would result. The total
energy generated under these conditions would be 12 Mw-sec. For the purpose
of cazlculating the consequences of this maximum credible accident, it has been
conservatively assumed that the transient ehergy release would be 20 Mw-sec,
v_'p'rovidi’rig_contingency for transient assymetry, etc. It was further postulated
:t’hafthe'press‘ure generated within the core as a result of the tcansient, com-
'Biﬁe_d with that from a hydrogen-~oxygen reaction, wou’ldbrup‘ture both the core
_xfe_é‘se‘l z;n'd secor;iiary enclosure, relea.siri_g fission products into the tesit build-
ing. | ‘

(2) Core Fission Product Inventories

The fission product inventory in the core has been estimated by
c.ons'ivder'ing that the operational history of the KEW’B experim.ental program can
‘be approximated by as"surﬁing continuous operation at 50 watts for 3 years. How-
ever, a steady-state Vlrongv—term operation at 100 watts was consevrvatively as-
_-ei'gned' for the maxirmum credible accident. The activity resulting from this
period of continuous operation was calculated to be 910 curies. The amount o’f
fission product activity generated in the: t*ansuant was calculated to be 3.6 x 10

curle S.

*R. S. Hart et al., ‘Change of KEWB Reactor Cores - Evaluation of
Significance with Regard to Assocxated Hazards, ' NAA-SR-Memo-4928,
February 4, 1960.
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{3) Mode and-Degree of Fission Product Release from Core

_ _ An 1nsta.ntaneous release to the reactor building of 100% of the
noble gases and 50% of the ‘halogens, equn:alent to & x O6 curies, was assumed.
The large halogen release was based on the release whxch \vould be assoc1ated
Wlth a V1olent d1spersxon of the core solution, since the resulta*xt hydrogen-

oxygen reactlon was postulated to destroy the contalnmem:. Therefore, it has

' _:been con;er'vatlvely assumed that one-half of the }*alogen content of the core

wo‘uld be'released to the test room, with 50% of that amount depositing on_

colder surfaces within the room.

B (4) Fission Product Releas'e to the 'Atmosphere

The deSLgn of the reactor bullcnnrr is such that it will effectively

_conflne the release. The hazards report assumes however that at the. tzme
'of_the_: ‘accident, if the barometer were dropping steadxly at 2’ maximum rate ob-

servedat the .Santa Susana sﬁe a pressure differential of 0.41 inch would be
_c-reated. Assumlng a un1form dispersion of the volatlle fission products with-
E -_'~1n the bulldzng, this would result in the release .of 2. 22 cubic feet of the bulld—
1ng atmosphere in 10 mlnutes, constltutlng 0.08% of the total building volume.
;_-"Slnce thls leakage is postulated to occur through various cracke xn the bui 1d1"}.g
‘ structure a ground level release is assumed. The gross gamma activity re-
. leased to the’ atmosphere, uncorrected for decay, was calculated to be equlva...-

: lent to 5.7 x 104 curies. -

b Consequences of \'iax1mum Credible Acczdent

(1) Doses at the Nearest Fac1hty

The nearest fac1hty is Building 037, the SNAP Office Building No.
2, located about 150 feet to the southwest.‘ Doses at that dlstance were calcu- -
lated to be 2 0 rem to the thyroid, 1.1 rem whore body from the radtoactlve

' cloud yol_ume', and 5.6 x 10 -3 rem from ground deposition.

{2) Doses at the Site Boundary

: The nearest site boundary is located 625 feet to the northwest.
’I‘he doses at the site boundary were calculated to be 0.27 rem to the thyr 01d
:'4 2 x 10 -3 rem whole-body gamma from cloud 1mmers1on and 4. O 3 10 -3 rem
from ground depos:tlon. ’ .

¢. Doses at the Nearest Populatlon Center -

_ ' All doses at a distance of 3 miles were. assumed to be negligible, and
t-h'e_»refo-re were »not c-alc_u)at.ed- NAA;S_R-J 300 a '
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12, AE-6 Reactor (Building 093}

%

a. Maximum Credible Accident

(1) Events Leéding to the Accident

It has been assumed that the maximum credible accident for the
AE-6 reactor is a ramp insertion of reactivity equivalent to 1.2% Ak/k.
This accident can be initiated only as a result of gross negligence by operating
‘personnel and a deliberate disregard of operating procedures. A reacti{»'ity_ in-
'serfion of this magnitude would occur as a result of an uncontrolled withdrawal
of the coarse control rod or by malfunction of the automatic rod drive control
system with a simultaneous failure of all the automatic scram circuitry. A
similar ramp 1nsert10n of react1v1ty could be introduced if, due to a fallure
of the rod interlock system and prevalence of the conditions stated above, all

the rods were withdrawn simultaneously.

A reactivity insertion of 1.2% Ak/k would result in 2 1-Mw-sec

- excixrsion. If the recombiner has not recombined any of the radiolytic gases
generated in the excursion, the- uncombxned gas, upon ignition, could generate

.‘an overpressure of 600 psig, which is below the yield point of the reactor ves-
Asel by a factor of 2. The maximum credible accident assumes, however, that

" the vessel is breached, thus releasing the fission product inventory into the

reactor roormn.

(2) Core Fission Product Inventories

In estimating the fi_s_sibn product inventory, the experimental
program carried out with the AE-6 reactor was conservatively approximated-
by a’s'suvming_ continuous operation at 120 « :.its for one year, followed by 6
hoi.lrsi of operation at 2 kw. The 1-Mw-cac transient was assumed to occur
1mmed1ate1y after cessation of 2- kw operation. The corresponding fissien .
product inventories were calculated to consist of 1200 curies due to steady~

6
state operation, and 1.8 x 10 curles from the excursion.

(3) Mode and Degree of Fission Product Release from Core

An instantaneous core release of 100% of xenon and krypton and

50% of iodine and bromine was assumed. This is a conservative assumption,

-«~ G. L; Blackshaw and C. H. Skeen, "Safeguards Summary for the AE- 6
Reactor, " NAA-SR-Memo- 5304 July 7, 1960.
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”"‘:,sulce experlments carrled out thh the KEW’B reactor have demonstrated that
".--_:a preponderant amount of halogens wnl remaln in solut1on Wlth very 11tt1e
A~be1ng released to the atmosphere..r' Since, however ‘the maxunum credlble
‘acc1dent postulates that the core vessel 1ntegr1ty W111 be destroyed as a result o

S of a hydrogen oxygen reactlon complete dlspersr.on of the so‘ut*on is assumedi_

: :':j1n thls study. _

7 It Was, therefore conservatlve iy assumed tnat the dlspersed
_-droplets Wlll release 50%- of the core 1nventory of 10d1ne and bromlne to. the

A r.'. a.CtO]’.' room atm0sphere, w1tha subsequent deposxtlon of one hal‘ of the re—. o

: sed mater1a1 w1th1n the reactor bulldxng. :

(4) F1ss1on Product Release to the {tmosphere

A gronnd Iever release through open bulldmg \VlndO\VS was as-.

-;6 bullchng. The hazards report assumed that the leakage

Based on the three a1r ‘

w1nd veloc1ty blow1ng tlxrough the open buﬂ.dlng w1ndows.

a'w1nd velocxty of 0 5 m/sec

and assumlng that one half of the open
2 ’

:b Conse.quence' . of Max1mum Credlble Acc1dent

-Doses at tne Nearest Facxhty

_Thei nea rest fac111ty' is Btnlchng 083 the KEWB control room
ocated 50 eet to the northwest of the’ AE 6 reactor--

- Dose's'“at that p01nt ’or a’ ground level release were calculated ‘to - "

e: 25 rem%to the thyr01d, 1 Oirem ~ xole body gamma from cloud 1mmers1‘ ns

vrem from ground deposn:xon.

(3) Doses at the Nearest Commuznty

’I‘he doses at the- nearest commuruty’ were calculated to be

rem ‘tor the thyroui 2 4 x 10 -6 rem whole ~body . gamma from cloud

5 and 6 6 x. 10 -3 ‘Tem from ground deposuxon. .

D e f‘hange o£ KEWB Reactor Cores - Ex luatlon 0{ Lo
Slgmfxcance w:th Regard to Assocxated Hazards ¥ NAA SR Merno 49’8
"Februar‘y 4 1960._ ' AA SR 7300 A | |
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13. Organic Moderated Reactor Critical Facility {Building 009)

a. Maximum Credible Accident

fhe maximum credible accident postulated in the original hazards
analysis for this facility is no longer applicaBle. This accident assumed an
instantaneous flooding of a control rod thimble, which had been calculated to
result in an instantaneous reactivity insertion of Vl%Ap- In the present OMR
critical ass‘erhbly, the thimbles have been removed; so that the control rods
are immersed directly in the organic moderator. vReferring back to thehazards
report, the accident which yielded the next largest energy release was chosen,
f_Or the purpose of this study, to represent the maximum crediblc accident.
. This accident r_e.suli:s from a continued withdrawal of either a shim or control
:?)d_, and-i’s cau"se'.d by either human error or failure of the control rod drive
Sy‘sfem, combined with a simultaneous failure of the period, power Ié'vel, and
full-scale reading s¢ram channels. The combination of these events would re-
sult in a cOnt_inx.ious ramp reactivity insertion of 2 x 10_4Ap/sec- Ultimate
_i.rea'c'tor shutdown would occur by void formation in the organic moderator, with
a'corres-p_o’n‘din'g._ ‘energy release of 547 Mw- séc. 'Th_e.temperat‘:ﬁre of the central
fuéi eiem'en‘t 're‘st;llting from this transient would be 1395°F, well below the
2072°F meltiﬁg témperature of the fuel. Although melting of fuel will not o’_ccur,l
1t ‘is cong:eivable thét the clédding on a number of fuel elements may be dam-
aged. Since i,t_'»is not possible to predict either the extent of this daxnage nor of
the assoclated fission product release vvith-anir degree of accuracy, it is felt

that the associated fission product release would be relatively small.

However, for the purpose of this study, it was conservatively assumed
that a fission product release equivalent to that from the meltddyvn of one filelrb
‘element would occur. Because the cbre vessel is not designed for extreme
’preséufcs, -it is conceivable that, under the postulated cond‘itions, it might

fail, thus releasing the fission products into the reactor room.

(2¥ Core Fission Product Inventories

Under the normal reactor experimental program, operation at a

peak pb\k'er of 100 watts and at average powers of 1 to 10 watts is expected.

*=G. B. Zwetzig, ed., "Organic Moderated Reactor Critical Experiment
" Hazards Summary, " NAA-SR-3220, December 15, 1958.
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: ﬁoxve*ver, the hazard from the fission product ir‘vem‘ories resultant from this
type of power operatlon is relatlvely small compared to that resuitant from d~e
-tran51ent and hence only the’ f1351on products produced in the: transuent wrill be
-considered. Based on the 547 Mv-—sec energy release 1n the iran51ent the COre'.

-1nventory is equxvalent to 1 x 10 curies of gamma activity.

(3) Mode and Degree_of Fission Product Release vfr‘fom Cciyrei

The OMR cr1t1ca1 assembly core loadxng may vary from 27 to 63
'fuel elements. If it is assumed t.hat, at the_t1me_of the accident, the core con—
_tained only 27 fuel elements, -Qﬁ.}.y'f one of which will melt as a result of the

power transient, then the released actxvxty will correspond to 6.1 x 10 curies.

v In the melting. of thls type -of fuel element, it was assumed that

. 100% of the noble gases and 50% of the hangens will be released ‘with a sub-
"'sequer‘t depos1non of one half of the released iodine in the reactor room. In.
‘v1ew of- the fact that the iodine comDInes readllv wuth the orgaruc moderator a

' -’re}.ease of 50% of . the iodines is highly conservative.

(4)_Fls_51on Pro'duct Release to the Atmosphere

The reactor room volume is 54 000 cublc feet and the normal »
: vent11at10n rate during reactor operatlon is 3 500 cubic Leet per minute. - ‘The
. '_'ventllatlon system is assumed to continue operauno during this accident. Based
on’ 3_aJ_.x_7 chang_-es_, the assumed a.tmospherzc dlscharge cf radloactlwty‘ Wlll con--
.tinue for: 45 fnihutes with the atmospheric release occurring through the fac11—"
”_-it.yist‘a'c"k.; However, since the stack hexght is only 10 feet above the bulldlng, |
and because of the possxble down wash and eddyr effects from such a short ‘
~stack atmosphcvlc diffuson of the released radxoact:vxt‘; is postulated to occur
' .-at ground level. Assuming that one- haif of the halogens will deposit w1th1n the
: reactor bullcnng, the gross gamma act1v1:y released to the atmo;phere un-

. 6
_corrected for decay, was calculated to be equivalent to 5.5 x 10" curies. '

Since the volume of the bulldlng is relatlvely large a 10- second
"delay tlme was allowed between 1he core release and the initial atmospherlc

release.
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b. Consequenoes of MaXimum Credible-Accident;

(1) Doses at the Nearest Facility

The nearest facility is Buﬂ.chng 100 the EuEL 1ocated about 200
feet to the northeast. The calculated doses at that fac111ty from the postulated )
acc1dent are 30 rem.to the thyroid, 4.1 rem whole body cgamma from cloud

immersion, and 0.17 rem from ground deposu:lon.

(2). Dos-e s at»:the ' Slte : Boundary

The nearest site boundary is Iocated 650 feet to the northwes...
-The doses at thls point are 26 rem to the thyroxd, 2.0 rem whole-body gamma

from cloud immersion, ~and 0. 73 rem from ground deposition.

(3) Dos’es _'at the .Neare‘st C-ommuxnty '

The doses at the nearest communlfy Were calculated to be

::‘2 0x 107 rem to the thyro1d 1. 4 x 10 -4 rem whole body gamma from cloud

:1mmer51on and 9 7 X 167 -4 rem from. ground dep051t1on.

(4) Tnteractlon Wlthln the Facility

The SGR and OMR cr1t1ca1 assembhes, whu:h are both located in -

fBulldlng 009, have completely separate ventllatxon systems and hence the oper-

auon of one does not affect the other. The cr1t1ca1 assemtlies’ have separate

:;control rooms Wthh are shlelded from the cells. by 4 feet of ordinary concrete.

{_The Wall separatlng the two cells is also concrete 4 feet thlck. The prompt
g.vdose 1n the control room resultlng from this accxdent would be about 11 rem.
vThe resuiual dose would be. neghglble. Therefcre, the postulated accldent

;'-occurrlng in the OMR cen should not: 1nterfere with routine- ope rations belng

:_carrled out in the SGR port1on of the buﬂdlng. -
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14 Sodlum Graphlte Reactov‘ Crltlcal Fac111ty (Buzl'ilng 009)

'.a_'. \'Iaxxmum Credlble Accxdent

(l) Events Leadlng to the ACCldent

- Should an excess amount of reactzmty be lnserted into the core
due elther to dlsregard of operat1ng proceaures or a fallu;e of xnterlocks a
'power excursion would resuit. I all of the reactor s four scram c1rcu1ts
failed. to respond ultlmate shutdown of the reactor would occur through melt-.

1ng of the core.

_ » The hazards “eport lndlcates that the core ‘may be operated in
.-'eltner a 6.9 or 14.4- inch lattice with 25 and 14 fuel elements respectively. |
-vThe 6. 9 1nch lattice is characterzzed by a shorter neutron llfetlme. ‘The
hazards report also states that-a step 1nsert10n of reuctlvzty above 3. 1 dollars
’V'.'ln the ‘6. 9- lnch lattice or 0.8 dollars in the 14.4-inch lattlce or an. unchecked
' A. ramp 1nsert10n ‘of 0.078. dollars per second in the 6.9- inch lattice (correspond—
ing to a 51mu1taneous \nflthdrawal of all. control rods) would raise. the tempera-_
:'ture of the fuel to its meltlng p01nt. 'I‘he approxnnate 1ntegrated power of the |
::tran51ents, when the peak fuel temperature reaches the melting p01nt is 126

“and 70 Mw sec for tne 6.9 and 14.4- 1nch lattlces, respect;vely

The.hazards report pe_ssn'nlstlcally assumes a 150 }\;h{r—sec ;'.)ox.v'er
'trans'ie'nt for the»xhaximum credible accident. This amount of energy would be
necessary to completely melt one fuael eiement ‘in the 6.9- 1nch lattlce and would
':mel'tallrnost all the fuel in the 14. 4-inch lattice. Tt was also estimated that, in.

‘ 'the-'latter.case '50% of the fue1 would oxschze.

{2} Core Fis sion".Ptodut-t Inve‘ntories

_ Because of the lLow power level (0. 1 watt) and lntermlttent steady-’
_state Operatlon of the critical assembly, the hazard from the fission product
'}_'accumulauon prlor to the postulated power excursion is neghgxble in compari-
- son, to that from the tran51ent. Thus only the fission products resultlng from
the excurs1on were con51dered. The f1$510n product actr.v1ty produced in'the .

' postulated acc1dent was calculated to be Z 7 x 108 curies.

D. E. Fletchall ed., ”Sodlum Graph:te Reactor Critxcal E\pe1~1n1ent
Hazards Sundmary, " NAA- SR 3404, Apr11 1959- : :
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. (3) Mode and. Degree of Fissio_n. Product Release frorh 5Core’ ’

It has been. assumed that because of oxidation or one-half of the
core, 100% of the assoc~ated noble gases and balogens, and Ifo of other f1$31on
jloroducts will be liberateqd, w1th one ~half of *he iodine dep051t1ng subseouently
.'w1th1n the building. Since the ox1dat10n of the fuel is not 1nstantaneous a con-

'servat1ve delay tirmme of 10 seconds was assumed hefore the stack release. :

{4) ‘F.is’sion,P‘roduct 'Release to the Atr'nosphere

The volume of the reactor cell is 60, 000 cub1c feet. Thevre;ore‘
:'.1t is extremely unhkely that the postulated accldent occurrlug in such a large
jvolume, could 1mpa1r the ventllatxon system. As a result it has been assumed
‘;that the vent1lat1on system Wlll remaln in operatlon both durlng and subsequent
‘to-the | acc1dent. The vent11at1on rate durlng reactor operatlon is 6, 000 cfm
'*.-pr0V1d1ng ‘one a1r change every' 10 mlnutes- Hence in accordance with pre-

'vlous assumptlons the bu11d1ng release time was assumed to be 30 minutes.

. The vent1lat10n system is prov1ded with hlgh e£f1c1ency ﬁlters |
:'whxch w111 remove 99 95% of the partlculates. However the halogens are '
T_»assurned to pass through the ventllatlon system W‘Lthout deoos1t1ng elther on the

vf11ters or 1n the ventllanon ducts. s

The p01nt of actual d1scharge to the atrnosphere ls from a stack
f—located 10 feet above the reactor bu11d1ng, which itself is 30 feet hxgh. ' How-—' .
jever because of p0551b1e down \vash and eddy effects assoc1ated Wlth such a »
»short stack the conservatxve assumptlou was made that the atmospherlc d15;
fsemlnatxon of rad10act1v1ty wxll take. place as’if the release occurred at ground
'level- The f15510n prodt.cts released to the atmospbere correspond to Z 2 x 10

_'.curles of gross gamma act1v1ty, uncorrected for decay.

Since the volume: of’ the: bu1ld1ng is relatzvely large, a 10- second
.delay time was allowed between the core release.and the 1n1t1al atmospnerlc :

release.

b Consequences of Max1mum Credlble Acczdent

(1) Doses at the Nearest Fac111ty

The nearest facthty is. Bulldlng 100 the ECEL, located' about 200 R

;feet to the northeast. The calculated doses at this locatlon were 223 rem to
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te ;"'hyrozd 21 5 rem whole body gamma from c]_oud 1mmers;on, and 1 3 rem
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15. Sodium Reactor Experiment (Building 14 3)

a. Maximum Credible Accident

(1} Events Leading to the Accident

The hazards report discusses two accidents, each of which starts
with an ‘e:,':t‘ended,'rapvid, reactivity insertion at a time of low coolant flow {ap-
ﬁ‘roxima;tely 10 percent). In the first é;cc_ident, this is postulated to occur si-
multaneously with leakage of the reactor helium cover gas’ atmosphere through
a breach in the reactor topi shield seal (althéugh this latter is an unrelated
~event). Thke Sécond accident postulaics 2 subsequent release of primary sodium
coolant followed by combustion. Results for eithcr accident (helium atmos-
phere leak or sodium release and subsequent combustion) are not completely
_Adescr1bed in the hazards report. Accordingly, the radiological consequences
of both accidents were re-evaluated for the purpose of this study. It should be
emp_haSIZed that the accidents considered above, i.e. nel1LLrn leaking through
‘t'h‘:é'ij.op. shiéld and the primary sodium feleaée, are complefély independent acci-

"c_'lents (,es.s,e'ntia»lly, they are alter_nate maximum credible accidents).

A 'reactivi:ty increase of 0.78 percent, insertéd at a rate of
O. 039%/‘s‘etc, ensues if, through various system malfunctions or operator error,
one c'or.xtrol rod is switched to the “fasf withdraw" condition and is so main-
'tam,ed for the maxlmum time (20 seconds) permltted by' the electrical and mech-
VanlcaL i 1terlocks. ‘The accident requires failure of the perlod setback, and
_also réther pessunlstlcally assumes that the hxgh coolant outl«-“t temperature
vscram w111 be delayed by various system propertl_es for approximately 50 sec-
Vonds from the tlme rod withdrawal beglns. - This delay is >su£ficient to permit
.the reactor power level to reach a peak of 70 percent of normal full power
(Wthh is - 20 Mwtj, the result belng the total melting of one fuel element or the

equzva’lent partial melting of several elements.

e

* A. I, Staff, "Haz‘irda Summary for Thorium-Urahium Fuel in the Sodium
‘Reactor. Expermment ‘' NAA-SR-3175 (Revised)- July 1, 1959.
See aIso NAA-SR-3175 {(Rev.) Supplement by D. H. J’onnson April 8, 1960.
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This transient does‘not‘pro’duce any measurable increase in ra- -
diation. 1ntens1+1es around the plant, nor ‘does it result in damage to any of the
‘reactor system componem,s (except for the damaged Tuel elements) Hoxvever
the fission products which are released from the melted fuel element(s) in-
crease the quant1ty of rad}.oactlve material ava.tlable for’ release in any coin-
c1dent or subsequent abnormal condluon. It is for t:hls reason that the trans-
ient has been descrlced and 1ncluded as part of the deecr1ptxon of the max1mu*n

c,redlble acczdent.

&) Hellum Release Throug"z Top Shveld

In the case where the helium cover gas leaks through the top
‘shleld assembly, it was postulated that an undetected Q._ 25-cfm leak rate (the
:maxl_mum conceivable) existed. Since the t’r_ansienl: does not fe.éixlt in damage
-to. fhe ‘containment vessel, the lealc‘ in the reacte'r.top shield seal is assumed
”_f:t'o.Ha’ve'v'exi‘stedvprior-to fhe’ transient:’ He{véve‘r it is Worthu’rhile to note that,
.-;although ope atlon ‘of the reactor v:rlth a 0.25- cfm leak in.the top- shield seal is
-pos slble, it would require 1mpos1ng restrictions upon entry into the high bay |
_i.‘ar ea, due to the magnltude of the alrborne radloaca\qty concentratlons \Vhlch

-_.would ex1st at hlgh power levels.

(‘,b) Pr imary Sodium’ R'elees e

In this ‘accident it is postulated that, by some unspec1f1ed means,
_A_the prlmary coolant sysfem piping is breached on the dlscharge side of the malnb ‘
prlmary sodlum pump. Such a cu-cuxnstance would result 1n the dlscharge of
-up to 3 000 gallons of liquid sod1um {the maxzmum volume of sodium above the
kreactor discharge nozzie and attalnable under very low ﬂow, controlled cond1- :
tlons} onto the gallery floor. It 1s further assumed that the n1trogen atmosphere
of the prlmary sodlum gallery had been replaced w1th air without. detectlon and
lthat combustlon ensued. It should be noted here that the gallery oxygen con-
tent is’ normally monitored’ connnuoualy and malntalned below a 3% concentra- ‘
tion.: Therefgre it must be assumed that the lnstrument Was either 1noperat1ve
- or malfunct1on1ng, and that, at least in the former case, the operator took no ‘

correctlve ‘action. Max1mum dos s Would be produced 1{ the sodium d1scharg;e E

% A 1. otaff NAA SR-31 15 (Rev1sed) Op-CIt.
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‘and combustion occurred Wher;jth’e,react()r— had: operated sufficiently long that
the s'i)ecific‘ activity of the sodium was at its saturation value.

(2) Radioact‘i-vity' Inventories

Since Iuel meltlng is 1nvolved, it is postulated that 100% of the
noble gases '50% of the halogens and l% of the remannng fission product ac-
"t1v1ty are released from the. melted fuel element. Analy51s of experimental

data obtained subsequent to the SRE fuel element damage indicates that the 'h'a,l‘—'
ogen and nonvolatlle fission products would be entralned in the coolant, with
only the noble gas fission products able to reach the helium atmosphere above

the core, * ‘where they then can leak into the reactor high bay area.

The‘Na 24 activity in the helium atmosPhere is expected to produce
a: concentranon of approxu?nately 9 x 10 =7 'curie/c”xnz’-vf The xenon and krypton
%actlwty released into thlS volume wou_ld amount to'4.2 x 10~ -2 curie/ cm:.s. T
It should be noted here that the alrborne MPC values for Na 24 and the ncble

,4.‘!_

‘gas 1sotopes are of s1m11ar ma.gnltude, T although the Na 24 presents a more

K4 gmf1cant gamma em1ttmg fource on a curle for curie basis. However as
Na24 represents less than O 002% of the total act1v1ty available for release, its
.contr1but10n to the downw1nd dose 1s 1n51gmf1cant by comparison, and therefore
'vztlwﬂl be 1gnored 1n ‘the acc1dent whereln the hellum cover gas atmosphere. leaks .

t : rough the top Shleld.? :

k The saturatlon, spec1f1c ac‘tlvz.ty of the pr1mary sodium coolant is
approxunately 0.3 cur1e/ gram.-‘r : The SpeCIflc activity of the halogen and
:nonvolatﬂe £1s s1on products (released from the melted fuel element) entralned
_m the coolant is O. 015 curle/gram of sodxum. It should- be noted here that: the

-'.

'hazards report 1nd1cates this. value to be 0 033 curie/gram of sodium; how-
ever, th1s 1nc1uded the: act1v1ty from the assu.nned release cons1der1ng subse-

'quent entra1nment ‘in'the coolant of 10% ‘of the nonvolatlle fission products. A

’ *R. i Ha.rt "Dlsl:r1but1on of FIS 81on Product Contamxnamon in the SRE,
NA.A SR-6890 ‘Mazrch 1, 1962.
TAI Staff, NAA-SR—3175 (Rewsed), op. cit. o » :
*‘--Inte rna.t1onal Commission on- Radlologlcal Protectxon, Report.of Commlttee II
.on. Pernnssﬂ)l.e Dose for. Internal Radlatlon Pergamon Press New York;, '
1959. ' : : :
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‘more reahstlc value of 1% of the nonveolatiles is used in this report, which re-

vsults in the lower spec1£1c activity. As a result, for the case of the primary
4 K . ] _ . . . . . . : .

sodium release, only.the Na' actlvlty was used in computing the downwind

doses for the following reasons:

. 24 .
~a) The initial Na actn'ltv per gram of coo??nL is twen y times

‘that of the f1s sion products.

b} The decay rate of the £vs<10'1 products is faster dwan that of
24
Na for the first few hours, thus resulting in an lncrea_sed

24 . . . - - Lol . . L C.
Na "-to-fission-product-activity ratio during that period.

c¢) The high energy photons emitted by Na~~ (2.75 and 1.37 Mev),
when compared to the average value generally used for mixed
fission products (0.7 Mev), makes the \az4 more hazardous,

- curie-for-curie, when c0n51-der1ng the external do'se_;

d): While the MPC fo_r‘this mixture of befa gamma emlttlng fis-
' sion product 'iso-topes in airis 1 x 10 [..LC/CC almost all of .
the -individual isotopes 1nvolved have a:.rborne MPC values
‘which are 10 to 100 tlmes greater than 10 p,c/cc. The MPC
for Na 24 4 in air is 4 x 10 ?;.Lc/cc, which compares favorably

ot
=

»wi'th' the .1n»'dlv1dua1 fission product values.

(3) Mode and. Degree of Radloactxve Materlal Release to High Bay

(a) Hehum Release Throug T,op Shle}d

» _ A1 of the rad1oact1v1ty contalned wzthzn the hehum cover gas
'atmosphere is assumed to be avallable for leakage into the h1gh bay area
through the 0. 25-cfm leak in the reactor top sh1e1d seal. To define the dura-
 tion. of the leakage and consequent exposure, it is st1pulated here1n that the
leakage ¢an be stopped {(or significantly. reduced) two hours after start1ng.
.This could be accompllshed for example, by simply ventxng the helium at-
"v'"rnosphere to the gas decay tanks. From the calculations which have already
' ."f'been performed it does not appear that the dose rates in the hlgh—bay area

‘._-_w111 unduly restrlct such actions. -

""Internatlonal Commls sion.on Radlologxcal Pro;echon, ___E cit.
TA 1. Staff, NAA-SR-3175 (Rev1sed) ‘op.-cit.
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vy rrimary Sodium Release

The 3, 000 gallons of sodlum pumped into the primary gallery
\vzll cover the gallery floor {area = 580 ft ) to a depth of a.pproxlmately eight
inches. This depth is assumed to be too shallow to permit self-quenchmg by
oxide smothering and too deep for reduction of the sodium temperature below

the ignition point in air; therefore, combustion will continue as long as there is

sufficient oxygen and moisture to sustain the reaction. It would be well to note
at this point that operation of the primary gallery dehuxnidification system, up
to the time that the nitrogen atmosphere is replaced by ,avir', ensures that the -
Vg'va'ller'y wall, flloor, and c.eiling surfaces will be dry. Therefore, any moisture .

‘rhust be contained in the air that replaced the nitrogen.

Considering the temperature of the sodium discharging into the
bgaller,r, it will ignite almost immediately upon exposure to the assumed air at-
mosphere. The heat liberated will increase the pressure within the gallery and
thereby deny entry to additional air. Here it has been conservatively assumed
ﬁhat vnéitﬂh_er_'the' wall sarfaces nor the tetralin cooling coil located in the gallery
;&ohld réemove any signiﬁca‘nt portion of the heat (mostly due fo the relatively
fshort durduon of the reaction — see below). The combustion of the sodiurfl is
ttherefore assumed- to proceed at the maximum rate until all oxygen within one
prxmary gallery volume has been either consumed or displaced by leakage around
the gallery shleld blocks. This analysis does not assume that the gallery ‘shield
-'blocks would be removed as a result of the pressure rise in the gallery. In ad-
d1t1on it is conserva,tlvely assumed that 50% of the air originally contained
W1th1n the gallery would be" dzsplaced because of expansxon due to heat absorp—
tion. It should be noted that assuming all the available oxygen is to be’ con-
suméd is quite conservative, as previous experience has indicated that the con-
centrat1on of oxygen in the gallery would be about 11.5% when combustion ter-
.mznated. t Consumptlon of all of the available oxygen will result in the com-

‘bustion of 149 pounds of sodium.

%R, J. .Beglev and J. J. Droher (private communication, Atomics International,

1962 . . . S,
T?ebg.uaggac?e a)nd J. 3. Droher, "'A Study of Sodium Fires," NAA-SR-4383,

October 15, 1960.
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f&s in the Hzallam Final Summary. Saxeguards Repo* t,” it has

been. assumed that (a) the burnlng rate of the sodlum is 1.3 ib/hr 1tZ (combus-
‘-V.tj.on will, t.herefore, endqre for l?,..mlnutes-)tand_(‘bb) 30% of_ the combustion
prodﬁcts become airborne. Since the. gailer'y shield block design was aot in- -
tended: to prov1de any sxgnlflcant degree of gallery atmosphere comlnement
llttle reSIStance to leakage from the gallery is avaﬂable. However due to the
path which the ieakage must follow in escapxng from the gallery, it has been
-as_surn_e_d. that only 50% of the airborne sodium oxide will be ‘released 1nto the
high bay, since at least some confzne_ment_ abt_hty. is offexfed by the shield
bl‘oc’k"s- " _ o

(4) Activity Released to the Atm\,sphere

(a) Helium Release Throuoh Top Sh1e1d

- The rachoactlve noble gases contalned in the hehum atmosphere |
'_.-.::w111 leak into the hlgh—bay area, which has a volume of about 300, 000 cubic feet.
i -.,No da-mage to, the high-bay exhaust systefn cah feasonably be expeote& to result
from thls acc1dent and it is therefore assumed to exhaust the activity into the
_:..-outs1de atmosphere for the duration of the leakage from the reactor. The ex-

haust system con51sts of two fans each mounted in seoarate cubicles atop the :
“:.'h1gh bay ‘roof. Each fan removes 12 000 cfm of h1gh bay air through 16 CWS-
'-_vtype;-*filte’_rs. Slnce the fan. cub1c1es rlse only about four feet above the roof

’.'thve- fe;éa_se is considered as though it originated at ground level.

L _(b‘)'Primary Sodium Release

) Con51der1ng the large mass of material released by sodium .
combustlon and that each of the 32 fllters in the h1gh—bay exhaust system. w:ll

' .;‘plug at a sod_uun oxide loading of 1/2 pound the exhaust system will become
1noperat1ve within a very short per1od of tlme. Therefore the hlgh—bay ex—

; -haust system is not con51dered to be operatlng durlng the primary sodlum re-'
1_eas_.e accident. (The direct radiation dose from the 16 pounds of sodzum ox1de B

. .‘Whi'c'h_;}';s'/oul_d piug the- f11ters W111- be 1ncluded in the tabulation of the rachatxon )

= -A : I. ‘Staff, '""Final Summary Safeguards Report for the Hallam Nuclear Power .
Fac111ty, T NAA -SR~ 5(00 September 1961, : :
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.

--— ravt that most of the nearby terrain rises to heichts

w;‘uch are equal to or greater than the roof lends further credence to the assump
tion of a ground level release. As a result, all leakage to the outside atmosphere

will be assumed to take place through openings in the high bay walils.

| In calculating the leakage rate vfrom the building during the com—.
bustion period, it was assumed that all the heat liberated in the combustion
process was released to the high bay area. It was further assumed that the re-
sulting overpressure attained its maxlmum value as soon as combustion started
and dropped back to near atmospheric with the end of cbmbustion. This over-
pressure would result in 2 leak rate of 4. 15 x'lbs cfh, which would continue for
the 0.2 hour of combustion.

From the timme combustion terminated until the
end of the exposure period, the high-bay leakage rate was computed from the

pressure differential created within the high bay by the pressure exerted against

the- bulldlng walls by the external wind. The after-combustion leakage rates

are 157 cfh for the on-site cases {wind speed = 0.5 meters/second) and

5650 cfh for the off-site cases (wind speed = 3.0 meters/second).

b. Consequences of Maximum Credible Accident

The internal doses computed on-site represent the TID received as

a result of inhalation for two hours. The on-site, external, whole-body doses

are the result of 2 2- hour exposure within the release cloud, exposure to
ground deposxtlon ‘and the direct exposure from the sodium contained within

) the h1gh bay 1mmed1ate}y after combustion terminates and (2) the hlgh—bay

exhaust system filters. The on-su:e dose from ground deposition considers

exposure to the contaminated ground for the Z-hour release perlod and for the

90 days starting 24 hours after the accident. The dose recexved in the 90- day

perlod is obtained by calculating the dose received in each 8-hour work. period

correcnng for an occupancy factor which effectively reduces the exposure re-

ceived by 25%. {See Appendix B for further detail.) It.should be noted that

:Xposure: to direct radiation is only possible at the nearest fac1).1ty. Since all

sther locations are highly shielded by the terrain which surrounds the SR.E on
hree sides, the dose from direct radiation exposure would be significantly

‘educed.

There is still another major conservatism implicit in the calculations

f the doses received at on-site locations in the primary sodium release accident.
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HT}us stems from the fact that t}_ze maximum r«cLeotame concentration (1\,{;’\(3} for
sodium in air is 2.0 mgm/m'?",_“. and severe constr*ctzon of and burning in the
throat occurs.at corxceotrations Pvenlower than this vaiu‘e._ Calculatlons of <the '.
airborne concentrahons at the nearest fac*ht}, and at tbe site boundary I'Idl(. te
that the value will exceed the MAC "hence it is hi chly zmprobable that person—

‘nel would remain at these locations throughout the exposure pemod

Doses at the. nearest:cozrmunzty are computed_slmglar}y except that
_the perlod of exposure to the cloud is 24 hours. Also, no vccupancy correc-
tlon 1s made to the dose from ground deposvtion. Inédditio_r\, the direct do_sﬁe '

1_5 not..computed due to the large distance xnvolved.

{1) Doses at the Nearest’ Facﬂ.xty

The nearest fac1hty is the Eng1neer1no Test Buzlaané} Build'inc"'
'003 wh1ch is locafed about 280 feet to the east. The whole body dose at this: -
,.’flocauon for the hehurn atmosphere Ieak is calculated to be 7.4 rem . Since
"-o_r'xly noble gas fission produet_s are z:ontaine,d within the release plqme,_ no :ih_-;-_
_ternal' 'or failout.e._x'po“suresi.will occur. . ) |
: _ At this same 1ocaf10n the acc1dent 1nvolv1ng the pr*mary sodzum
release would produce a whole body gamma dose of 9.9 rem due to cloud im--
:_'mer31on and 1.4 rem from direct rad1at10n. For thls aca.dent since it was
.'1assumed that the. sodium oxide would be soluble the whole body was used as the
crltlcal organ* thus, 1nha1at10n of the sodn.nn ox1de was. calculated to result in
a whole body dose of 6. 1 rem. The dose .from ground depos;tlon is broken down
- 1nto the exposure received durlng two different perlods the dose recelved in
\:he flrst 2 hours after the acc* dent was calculated to be 5.2 rem whereas that

rece1ved in the 90-day period startlng 24 hours after the acc1dent W_ould B_e

- 8. 3 rem.

(2) Doses at the Site BAoundary

_. _— The nearest site bounda.ry lles approamately 330 feet northwest
of the SRE. Tha whole- body dose at this p01nt for the hehum atmosphere leak :

v‘-"was calculated to be 5 g rem.,

Amerlcan Conference of Governmental Industr1a1 Hyglevusts Threshold . '
. Limit Values for 1961, adopted at the 23rd annual meﬂtlng in Detroit,

Mzchzgan.» April 9- 12 1961.
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~t this same location,

the primary sodium release accident
would rescult in a w‘xole body dose of 9.6 rem due to cloud immerx sion, and an
additional 0.78 rem from direct radiation.

The whole body dose from inhala-
tion would be 6.0 rem.

As in the case of ine dose zt the nearest facility, the
dose from ground depositxon is broken down into that received during two

different periods; the dose received in the first 2 hours after the accident was

calculated to be 3.1 rem, whereas that received in the 90- day perlod starting
24 hours after the accident would be 12,0 rem.

The expos ure durlng the 90~
day period assumes continuous occupancy. '

(3) Doses at the Nearest Community

The whole-body dose at the nearest community from the helium
moszhere leak was ‘calculatedto be 4.2 x 107~ rem.

. The prlmary sodium release accident would result in whole-body
doses of 5 9 x 10”7 =3 rem due to cloud immersion,

2.8 x 10
ground dgposu‘xo’n_, .azici 2.9 x 1C

rem due to
rem from inhalation.
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16. Building 100 - Epithermal Critical Experiments Laboratory (ECEL) "

a. Maximum Credible Accident

(1) Events Leading to the Aécident-

In the extremely remote event that a core loadzng error is com-i
rn"tted or that the critical assembly 1s ﬂooded w1th water, a step insertion of
0. 06% Ak /k will result. The hazards report p01nts out that the safetv rods are
>effect1ve for step. reactivity 1nsert10ns not exceedlnd 0.02% Ak/k, and that the
shutdown fuse is effective for step 1nsert1ons of up to 0 03 % Ak/k. Under these
conchtlons ultimate -shutdown will occur through the eva; 1oration of fuel. . The
.1ntegrated energy release to produce evaporatxon in this case is as sumed to be
_'150 Mw-sec. ' |

o Therefo‘re the mammum credible accxdent is postulated to be a
tra.ns1ent assoc1ated with a O. 06% Ak/k step reactxvﬁ:y 1nsert10n resulnng.. in
a 1‘:0 Mw - sec energy release. As a result of thls acczdent approxirnatelf

2 kg (25 %) of uranium is assumed to: reach tpe molten sta*e aria, being 'e’:ip'o_‘_s-ed, '

j-to the atmosphere, is assumed to burn.

{2) Core FIS sxon Product Inventory

_ Slnce the cr1t1ca1 assembly is operated 1nterm1ttently and only at

jr'low power levels, the accumulatlon of fission products from these operanons
:may be dlsregarded in the analysis of rad1010g1ca1 cons. equences of the fis sxon

."product release. ThlS fission product act1v1ty formed in the 150 Mw-sec

- transuent is equivalent to 2.7 x 108 curies of gamma actlvlty 1 second after the

’ ‘termznatlon of ‘the tran51ent. )

{3) Mode and Degree of- Fission Product Release from Cor e

‘Since about 63% of the fissions are caieulated to occur in the driver
reglon and 25% of the fuel materlal is assumed- to burn as a result of the postu-
lated acc1dent about lt% of the total f1$51on product 1nventory is con51dered to

v be zvallable for release from the core. o

.Because burrnng of the fuel is assumed the as:oc1ated f1551on '

~:product release is assumed to be comprlsed of 100% of the noole gases 100%

"'.~ D. T. Eggen et al., ”Epltnermal Critical Experlments Prehmlnary Safe-'-
guards Report " AI- 4120 August 12, 1959. :
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of the halogens, and 1% of the remaining activity. The activity released from
' ' . , 6 . .
the core was calculated to be equivalent to 9 x 10 curies of gross gamma

activity,

(4) Fission Product Release to the Atmospherev

Since fuel combustion is not 1nstantaneous and the cell volume is
relatlvely large, it does not appear cred1b1e that thevaccndent would create an
overpressure within the cell capable of destroying the ventilation system. There-
fore,’ the ventilation system was assumed to be functioning both during and after
the accident. The volume of the reactor cell is 54,000 cubic feet and the ventila-
tion rate is 6000 cfm. If the ventilation system is switched off, all fission prod-
ucfs would be confined within the cell and the total imount of radicactivity re-
ieas,ed to the atmoséhere would be significantly smaller thaﬁ in the release

assumed here.

‘Since the facility has only a short stack, the atmospheric release

' was assumed to propagate as in a ground level release. The fission product

_release time from the bulldlng, based on three air changes, was assumed to

be 30 minutes. Assummg ‘that one-half of the airborne halogens depos:.ts within
V.the bulldmg and’ that the b1gh—eff1c1ency filters in the ventilation system will
‘remove- 99.95% of the nonvolatxles, the gross gamma activity released from

Building; uncorrected for decay, corresponds to 7.1 x 106 curies.

'Si"n'ce_the_vvolume oi the building is relatively large, a 10-second
‘delay time was allowed between the core release and the initial atmospheric

‘release.

{5) Reieas:e.of Uranium and Its Daught’er Products to the. Atmésphér_e

SihceAth'e' assumption was made that, during this accident, the
ventﬂatxon systern will remain in opera.t1on .the’ high eff1c1ency filters, whi;:h
w:ll remove.99.95% of the nonvolatile fission products, will also eliminaie a
'.corr‘espondlng percentage of any airborne uranium or daughter products. There-
fore only minute gquantities of uranium or its- daughter products will reach the

'atmosphere resultlng in insignificant exposures

NAA-SR-7300
Vi-64

RS LG L 1

BNA08401284

Document Provided and Located on:
http://www.RocketdyneWatch.org -



b Consequences of Ma.mmum Credlble Acc1dent

(1) Doses a.t the Nearest Facﬂ.lty

The nea,rest fa.c:hty is Bv.uldmg 009 the SGR and OIVIR Cn*lcal

Fac hty’, "_loc"”_atéj' _ bout 200 feet to: the southwest For the postulated 2 hour .
Ssurie’ at tha.t dlstance the dose to the thyrr.ud was. calculated to be 75 rem

'-‘ﬂ-exp

: _nd he Whole-body dOS“ from cloud 1mmer51on to be 7 5 rem The dose from

gr und deposznon was: calculated to be: O 43 rern

(2) Doses a,t the Slte Boundary

g '-T, :_'e nea,rest s1te boundary is located 650 feet to ,he north .":es_,,b S

whole bod 1 'from cloud 1rnmers1on. The dose from ground dep051t10n

L V1-65 s
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F. SUMMARY AND DISCUSSION OF RE-EVALUATION OF RADIOLOGICASZ
LCONSEQUENCIS OF MAXIMUM CREDIBLE ACCIDENTS
The resulis of the_re—evaluation of the radiological consequences of the
Tma.ximum' credible accidents é.re listed in Table VI-2. Inspection oi the table
_ indicates that, although tbere are some doses which approach the dose criteria
.estabhshed for on-site or for the site boundary, there is only one case
in iﬁvhich r'the criteria were exceeded. This occurs as a result of the
SRE ;;':.:i:'i:derit.whi-ch postulates a release of primary sodium coolant to
the geii}.élfy and subsequent combustion. The onr-site groﬁnd'depdsitzon dose from
_fhe sodiurmn oxide was calculated to.resu};t in a dose of 8.3 rem in the 90-day
per1od commencxng 24 hours after the start of the acc1dent which exceeds the
- criterja established. Actually, however, the dose received in the first 8 hours
‘bf the 90-day period would be 5.6 rem (which considers that for 1/% of the ex-~
'-vposvure period the person is inside a building where he is pfotected from the
fallout). The dose received in the second day would be 1.9 rem, which would
."ixrld'ivca..tg that the total re_‘ma’iningéxp_bsur-é would be about 0.8 rem (i.e., 8.3 -

- 5.6 - 1.9). Therefore, because of the short half-life of'the Na24

, it is evide'nt

: that 1f access to the nearest facility were delayed until a total of about 2-1/2 days
had elapsed a.fter the acczdent occurred, the 1 7 rem dose criteria for exposure
¥ in the 90—da.y perlod followzlng the accident would not be exceeded. This short
interruption of the program be‘ng conducted in the faciiities which would be
afféc_ted ivs_not'_cons‘idere‘d significant so that it can be said that no interaction

.a'c.tually exists for this case.

In a d1t10n ca_lculatxons indicate that the total dose in this same 90- ~-day
',perzod at the nearest per1meter of the SNAP complex, due to the ground deposi-

tion of sodxum oxide, would be- less than the 1.7 rem value; hence normal opera-
: "txoqs in thlS area could contluue unxnterr apted commenczng 24 hours after the

"Zacc1dent,

As 'Was expected, consideri_ng the results of Section III, the doses a* the

: riearest community weré quite low for all cases considered. In no case was
‘th_é dose :to the thyroid greater than 0.4 rem and, similarly, the whole body
do‘vse did not exceed 3.7 x 1 0"v2 rem, considering exposure from immersion in
V_’t_hte" c_'lou:d' and the dose due to gr.ound,d‘epositioxl, thehla._ttex; being for the full
"90:—dra‘y period starting with the arrival of the cloud.
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UM‘L\/IARY OF DOSES RECEIVE

TABLE VI

D FRO\/I RE- EVALU

. . . Core !n\"ehtories Release to Atmosphere . . . . 4
Facility Reference Maximum Credible {Curies) Activitgl® Release Nearest Building Distance
{Building} Report Accident Steady-State - - . (curies os. Height or Point of (£} )
. Operation . Fransient Mode curies/sec) Max. Cor_:centra:zoyx Inhele
SCA-4A-C | NAA-SR- 50 Mw-sec . Negligible " | 0.9x10° Puff 5.4%10° Ground " OMR Control 358 127
373) " MEMC-7011 | excursion level Saelter (375) _
S8CE NAA-SR- 60 Mw-s2c Negligible 1.1x ms Puff 26x10” Ground OMR Control 350 61
1373) MiEMO-7029 | excursion - level Shelter (375} .
NAA-SR- | 600 Mw-sec Megligible | 1.1x10° | Continuéus | 2.5x10° Stack, Point of max. 390 | 6.0x10
012) MEMO-7205 | transient . I hr {160 curies, 40 ft concentraticn ‘ .
: corrected: for
decayy
S8ER NAA-SR- '10,000-hx operation 5.35x10° Nogligible {| Continuous | 4.0x 103 Stack Point of max. 670 1.85
‘0io) 6358 at 600 kw followed 24 hx {330 in 50 ft concentration -
by transient.of last 2 hr)
. 76 Mw-sec
SBGPTF NAA-SR- | lO ,000-kr operation 5.35x lbé Negligibie ! Coatinuous 403 Stack, Poin: of max. ilto 1.3
‘05%) 6181 at 600 kw follaiwed 1 13 min 75 it concentration :
. by excursion of :
163 Mw-sec
S8FPTF NAA-SR- 10,000-ar operation 5.35x 108 Negligible | Continuous | 693 Stack . Point of max. 1550 1.4
‘056) MEMO-7359 | at 600 kw followed 1 hr X 100 €t concentration :
by transient
52Ds NAA-SR- i y-- © of operation 15 x 107 Negtigible | Continvous |.90 Point of max. 1260 | 0.16
.024) 5483 at © kw followes by : 20 min cencentration ’
excursion of 42 Mw-
sec i
5CA-4B  NAA-SR- 4 50 Mw-sec excursion } Negligibie gx 108 Continuous § 8.7x10 Stack, Point of max. 1268 7.3x i()
024} MEMO-6877 : -} 20 min 25 fr concentration N
52/10A ATF{ NAA.SR- 10 M\v-sec'_excursidn Negligible } 1.8x 107 i sec 360 CGround SSGPTF 60 2.9
019} 6733 ) . release level {03¢)
{puff} R
3STE NAA-SR'_- Long operation at $5x10> Negligible | Continuous | 742 Ground SETF 159 210
028) 5896 50 kow follow ec Ly .20 min level (021} )
. excursion of
‘1 Mw-sec
{EWB NAA-SR- Long operation at ‘910 3.6 107 Continuous { 5.7x10% Ground SNAF Office -150 2.0
073) MEMO-4928 | 100 w followed by 10 min - level Bldg. No. 2 . i
: L 20 Mw-sec excursion {037)
AE-6 NAA:SRS i year of operation 1200 1 Bx'lo.6 Continucus | 2.8x10” Ground KEWB . 50 .25
093) 5304 ’ at 12&w aznd 2 hr at ’ 20 min : Level Centrol Bldg. - . Lo
2 kw iollqwed'by . {083)
i Mw-sec excursion
3GR NAA-SR- 150 "Mws:sec Negligible § 2.7x10% | Continuous | 2.2x1¢° Ground ECEL 2000 | 223 -
Critical - 3404 - .excursion 30 min’ I evel (130}
009) ' : : ;
OMR NAA-SR- 547 Mw-sec Negligible 1x10° Continuous |-5.5x10° Ground ECEL 200 |30
Critical © 3220 excursion ) 45 min Level {100)
o09) .
SRE NAA-SR- Melting ci one fue} 3.8x30° Negligidle | Continuous | 3.0x 10t Ground Engineering - 280 ..None“
143) 3175(Rev} element and sub- 2 hr Level Test Bldg. .
. sequent release of {003}
helium cover gas at
0.25 cfrn e high bay
. ) . €y i23 . .
SRE NAA-SR- | Release of pnma.rv 6.6 x 168t Negligible | Continuous | 740! 2 Ground Engineering 289 6.1
143) . 3175 (Rav) . sodium to gallery and . 24 hr 1700(3? Level Test Bldg. : ’
. subsequent combustion {003}
ZCEl ' AI-4120 150 Mw-sec Negligible | 2.7x 108 Continubqs_ T.1x 106 Ground SGR-OMR 200 75
100} ' excursion 30 min : Level Crit. Exp.
C ! S Facility
{0609}

i) From .Na"é

only. {5}
2} For wind velocity of 8.5 m/sec (6}
3} For wind velocity of 3.0 m/sec A7)

4} Not

ccted for decay -

{8}

Deose to whole body from inhaled radxoacuve sodium oxide.
‘Dose from deposited radicactive sodium oxide.

Direct dose at nearest facility (Bldg 0:3) lccated at a dxstance c. -2 fr.

13 megligible in comparison.
Corrp'—xsed of 0. 04 rem direct dose 4nd 0.004 rem from cloud immersion.
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WLE VI-2

VALUATION OF MAXIMUM CREDIBLE ACCIDENTS

Exposure at Nearess .
-Building or Point of Dist Exposure at Nearest
el Max, Concentration 1o ,\?e:"::':‘ Site Boundary Exposure at Nearest Community
_ {rem) Site Boundary {rem} {rem)
- Inhaled Whole Body Ground (ft) Inhaled Whole Body round Inhaled Whole Body Ground
127 10.5 0.73 120 118 T 06.57 3.8x10°2 4.3x107° ox107t
61 5.2 . 0.35 426 48 3.3 0.27 l,SxiO—Z 2.1x 10677 1.4:10_4
- - : -2 -
soxie”2 ] o.st?} 57x107% 250 <5.0x107% 0.015(8) <2.8x1073 Negligibie Negligible | Negligible
1.85 +2x107% | o.1s 300 <1.85 <#.2x310"3 | <09 0.1 sxic™? 2.2x10°2
1.3 4.8x 1073 111072 250 <1.3 <28x167% | ¢535x10°2 | 5851072 5.7x 1077 2.3x1073
1.4 tax107? | 1ax1072 325 <1i.4 <44x2573 | <7.0x10°% | o z7x10”% 5.0x 1073
0.16 s.ax10™¥ | 1ex1073 500 < 0.5 <5.4x10"% } cgox10d | 11x10672 2.7x107° | 1.9x107%
7821072 | rax107F | 6.6x107° 500 <78x1c™3 {<1ax10°? | <3.3x10°3 s.9x19”? 3.4xt07® 2.4x1073
Cm o vn=2 -2 s . -3

2.9 L 2.7x10 l.é6x10 250 .39 Ixid 0.13 Negligitle Neglizible | Negligible
210 1.72 1.2 250 2ac 1.56 5.7 18x10°2 5.6x107° | 8.4x10"t
2.0 1.1 5.6x 1_0-3 625 0.27 2.2x }0‘3 <.0x 10-3 Negligible Negiigfbie Neg]igi!ﬁle
25 1.0 6.7 750 2¢ c.46 0.57 tax1e”d 2.4x107° | 66x1070
223 215 13 650 194 10.6 5.5 0.15 rtaxie™® |rsxiod
30 4.1 9.17 650 26 2.8 6.73 2z.ox1672 1ax16”t 1 9.7x107t
None ‘T Noae i35 Nore 59 None Nore 4.2x 1073 None
6.1 13 5.2 in first 130 6.3} 30t rst L 29x103% ] 5951073 | z.8x107d®

Lincludes 2 hr, 8.1 in 2kr, 12.0 in

I 4rem the %0-days the %0 days

direct 'starting at starting ac

dose} 24 br after 24 hr after

: the accident the accident

75 7.5 0.43 630 65 3.7 I 48x107% 3.4x107% | 2.3x107?
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The aﬁé‘lysis Vfoxn' the two facilities wherein intra-‘fa'cility' interactien is .DO‘ES‘. .

A :sible i e. Bulldlng 009 (SGR- O’\/LR Critical Fac1l1tv) and Bulldlnc 024 (con- o
: talnlng the two test vaults of the SNAP Environmental Test racxl;ty) indicated
"'th;i_v.t.th,e doses received by personnel would be less than the values a_dopted for

. such -einerg'encies_- ‘More ,specifi'cal.ly'; in Building 009, the -ohly-radiatiOn expo-

' ;-fs'u;r'e Would be due to prompt ra.dietion direc'tly from the core, becédée the venti-
“lation systems for both parts of the iac111tv are completely 1ndependent ‘The
_"-doses would be 11 and 3 rem in the SGR and OMR portions’ of the facility, re—

_f‘s-p'ec.tlv:ely, from the acc1dent occurring in the other portlon. '

“In Bx.nldlng 024, prompt radiation is not a problem the pr1nc1pa.l source of

' _radxa.tlon exposure being that portion of the test cell atmosphere whzch leaks into -

‘the hlgh bay area (common to both test cells). In: thlS case the thyrozd dosé is

| controlhng but itis Well below the permis sible emergency level e.g., the dbe_e
is” calculated to be 60 rem TID due to a 10-minute exposure. Since the'facility '
' =would be evacuated long before 10 minutes had lapsed, there should be no prob-
‘.:lem The extent of contamlnatlon in'the high-bay area was ‘also inv estlgated and
,. T'_found to be. of such low magnltude that the rad1at10n levels Nould not prevent

__;-1mmed1ate steps at fac111ty decontamlnatzon

It can be concluded, ‘therefore, that insofar as conforma,nce to the. dose -
-;crlterla estabhshed in Section IV for the site is concerned con51der1ng the. loca'—
~ition of mult;ple.;ndependent reactor facilities, there would be no detrimental elf—

fects on program schedules as a result of any of the maximum credible accidents. .
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Vii. POTENT!AL EXPANSION OF EXISTING FACILITIES AND ADDITION
OF NEW FACILITIES AT THE SITE

New construction at the site, both actual and pro, 2sed; is concerned princi-
. pally with the SNAP Program, and the extent of this construction in the future is
-Iargéiy dependent upon the degree to which the concepts embodied in the present
program will be developed and expanded in the next few years. Thus, any dis-
: .:éﬁ,_ssion, of proposed facilities or additions to existing facilities must of nécess;ity
be considered tentative, and should be accepted only as representative of future

’plané, rather than.as the actual plans themselves.

Figurs VII-1 is a site plan showing existing buildings, buildings under con-
sti‘uéfion, and proposed nuclear buildings, includi‘ng' expansion of existing facili-
_-tie's. As indicated above, the size, location, or even the existence of the prov_-
V‘;'po:se(vi. building must be considered subject to 'chapgé, depending upon the direction

“in whiéh the related programs develop in the next few years.

Table VII-1 presents a description of proposed nuclear facilities or a.ddltlons

=,to exxsnng facilities, and includes information on expected funding year pro-

- 'posed. experlmental program, and containment and shielding criteria, where

known at this time. In general, three types of facilities are proposed:

1) Subcritical, with containment provided by once-through ventilation and
"absolute' filters, and portable shielding used as required, together
with radiation monitoring and strict administrative controls to assure

subcriticality.

2) Critical (''zero' power), with permanent shielding but no pressure _

containment except as required for non-nuclear incidents.

3) Opqrat:ional '(power),r with the reactor located below ground level and

enclosed by massive shielding, and with the'enc]_.osure designed for

maximum overpressures and minimum leak rates.

All reactor facilities to be constructed will be required to meet the criteria
developed in this report. Therefore, the design specifications for the facilities

will reflect those containment requirements necessary to assure compliance.
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TAB LE VII- 1

PROPOSED NUCLE%R FA.(“ILITIES

Bldg. Description S } - S

:\og An:xcxpated Funding Year) Experlmenta.! Program Conzaxmnem

[+3 ¥4 Expansion of Bldg. 01Z for Zerv power, hxgh temperature, experi- Above-ground cell wuh 4 ft cancrete
zerc power tests on ad- ments with the SCA-3 for application walls and 1/4-in. steel liner, desigred
wanced reactor concepts. to higher power space systems. Ex- for a maximum overpressure of 110
{No definite date) periments on other metal hydride as- psig and 2 leak rate of 1%/24 hr at’

szmblies. SCA-6 studies ox neutron 1 psig.
the rmalization. ) ’

016 Neaw building for tests on a Power tests to provide basic proof of Below-ground vault, nonhermetically
SNAP.4 2-loop system the feasibikity of the SNAP 4 concept, sealed, enciosed in gas-tight steel- .
-operating 2t 12 Mwt and te support the development program, lined concrete secondary containment
rejecting heat te a cooling and to develop tinal componeats., shell, and with cverhead concrete
tower, ’ P : : shield piugs. Containment shell de-

{1963) signed to contain overpressure of
approximately 70 psi.

017 ‘New building for tests on Power tests {12 Mwi) on prototypes i Below-ground vault, .provided for

' SNAP 4 protorypes contained within integral containment shielding only. Containment provxdeci
{1964) vessel. Tests may be underwatér in by Lntegral contaxnment vessel.
flooded vault, or abgve ground,. using
integral heat rejection system. S

cr2 ‘Expan=zion of Bldg. 019 for ; Subcritical rests of flight- systems for Concrete cell similar £6 cell now under
final flight calibration of i final flight cahorauon‘ : | construction. No pressure containfment
‘SNAP 2 and SNAP 10 { provided. Administrative controts

‘[ systems. ) i used to prevent criticaiity. ~Shielding
! (1¢64) instailed when approaching critical.
, Or.ce-:hrough ventilation aystem it
: ) i "abseclute™ filters.

b24 Expansion of Bldg. 024 Power tests {50 kwt) o SNAP 2 and Below-ground vaults with 9 ft thick
consisting of one additional. | SNAP 10 systeins, 1o be part of a walls and 8 ft ceiling; lined with .
power cell and transfer - z‘ouow-up program designed to improve 3/16 in. 2luminum.. De:signed'xo. a

. cell, for life and operating | system performance. Objectives are maxtmum pressure of 4 psig and a
:'-tests 6f SNAP 2and SNAP 10 higher power output with lower weight.. };eak rate of 2%/hr at 3 in. watér.
'systems at 50 kwt. Tests will be run at =Dnrox1mately o .
{1965} 1300°F.
028 Additional 'skielding‘ to pe Power experiments to determine No changes reguired..
" | added to Bldg. 0Z8, 1o shielding information. : S
permit higher fission-plate : :
‘power levels {by removal
of xnte rnal shieiding).
(t96*)
. 050 "\ew buildings for closed Closed fuel cycle pilot plant for sub- No pressure containment. Once-
70851 | fuel cycle tests on all' SNAP! critical tests, and facility for mockup through ventilation with "absolute®
© .] systems. tests. . o iilters. Radiattion monitoring provided.
: T {1965) - Administrative control$ and subcfitical
L 2rrays prevent crxtxcalxly. Storage
vaults are to be provided. Blast \\aus
) and roofing used where needed
067 ‘New buildings for U233 Subcritical processes anol\.xng de-. Same as for Bldgs. 030 -and 051.
068 - | fuel deveiopment. velopment of 0333 fuel. . : B o
{1963} ) . } .
070 i\'few building.for SNAP 10A | Subcritical processes involvin, Same as for Bildgs. 030 and 051}.
1 fuel fabrication and cali~ iam-u:a.hcm and calibration of SNAP10A | - . . . -
‘bration. fuel. :
' {1365}
082 New buailding for final Critical experimerts at operating

assembly and acceptance
testing of SNAP 8 systems.
Mady be addition to Bldg.
019.

{1966}

temperature on SNAP 8 systemns
designed for terrestrial use..

Urniit lowered into underground vault
which is sealed by placing shield plizy
on top! ‘Containment provided by .
vacuum snell ntaced around unxt

I\JAA SR- 7300
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Vill. SITE EMERGENCY PLAN

A. OVERALL PHIL.OSOPHY

The Atomicsilnternational\Em‘erg_ency Plan for the Nuclear Development
Field Laboratory is a broad and flexible plan for the protection of peréonnel
facilities, equipment, products, and records of the Lompa.ny and the Government
‘during any period of 1mpend1n0 or actual emergency or chsaster. It assures co-
ordinated utilization of qualified personnel and equipment required during im-
pending and actual emergencies and includes the training of key personnel to

ensure that plans w1ll be effective.

Since radicactive materials azre pre'sent;in many of the buildings on the site,
emergency plans and procedures have been built around emergehcies involving
radioactive mate rial. Thus, the first prlncxple emergency action is the evacu-
at’on of personnel away from the hazardous area. Evacuation of personnel is

planned in three steps, which are as follows:

1) Local evacuation from the area of direct exposure to a predesignated

local assembly area.

2) Movement of personnel from the local assembly area to a.npfher local

assembly area more remote from the scene of the radiological incident.

3) Movement of personnel from the local assembly areas to points off- .

site (i.e., site evacuation).
Steps 2 and 3 are utilized as warranted by the conditions existent at the time.

A Master Radiological Emergency Plan which encompasses department or

project local radiological emergency action plans has been developed.

The following classifications of emergencies have been established and are
applied to radiological incidents to define the'various degrees of severity and to

specify the action required to effectively coutrol the eme rgency:
Class 1

An emergency of a localized nature, but of such magnitude as to require
cessation o{ norrna.l operation of the faczhty. Control of the situation .ca.n
be handled by personnel 3.551gned to the fac111ty with possxble backup as-

sistance from established emergency units.

NAA-SR-7300
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Class II
An eme rgency of such magrutude and extent as ‘to reqmre evacuanon of
_ the area mvolved “and whlch constitutes an .melnent threat to other ‘

facilities in the immediate area. Control of the 51tuat10n requlres acave

‘as sistance from established emergency units. .
| Class 1T R

An eme rgency of such magn1tude and extent that other Iacxhues and areas .
are deflnltely affected and ma_)or ernergency procedures are 1nvolved

Control of the 31tuat1on requlres full’ actxvatxon of establv shed emergency

units.
‘B. RESPONSIBILITIES
_-'Thé-*delinea’tibn of aiithority_ hé.s_ _b_ee_r_i‘establis_hed ehd sPeeiﬁc duties have
_‘_':Abeen assigned in.the Master Re.diologica.l Emergency Plan as. follows:

1. Indgstfi‘a‘l 'Security

a. 'Gehe'ral-
In the event of a r:a.él1 e-eg1cal emergency, the Dlrector, },ndustnal

‘ Securxty, or his de51gnated representauve, will be responsxble for:

1) Not1fy1ng .cc_mc:erned Al pe rso‘nne}., and a.s‘s_umxng. -prlmafyvj.uris'di_é—

tion over personnel equipment - and supplies'during the emerg-e'n'c':y..'
2) _Dete rmunng the- extent of emergency actlon to be taken, estabhsh—
ing restrlctlons on acc_ess to emergency areas, prov-xchng area
evacuation and. re~entry notzflcatlons to all personnel, and coorch-—
nating and directing rescue and containment actions in an emer=-"
'ge'ncy' aréa‘.
- 3) Prov1d1ng protect1ve services relative to securlty, flre preventlon

and suppress:.on, hght rescue, .and commumcatzons.

4) Maxntanung an operatxoual and communlcatxons Contro]. Center on |
 a 24-hr basis. This center is established for the purpose of re-
-_'eeiving emer‘gency alarm signals, for initiation of necessary in-
;structions and directions, dispatching of as sistahee and for co-v
'ordlnatlon of all activities being performed in. an eme. rgency '

s.1tuat10n_
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In the absence of the Director oi Industrial Security, control will be

delegated to the Emergenc'y Coordinator of Industrial Security, the Fire Chief,

and the Police Chief, or their repreéentatives, in that order.

In carrying out the above functions, Industrial Security will rely on

the advice and assistance of the Health, SaLf.eiy,- and Radiation Services Depart-

" ment, and operating department supervision.

b. Master Radiological Emergency Plan

Industrial Security wili be responsible for:

1)

3)

4)

5)

Preparing a Master Radiological _Emergency‘ Plan andvfurnishing

copies of the plan toconce rned operating and service depa.rtments‘

Providing coverage, as part of the Master Plan, for emergen-

cies which may occur on Al premises as well as those which

occur ofi Al premlses in which the company may be involved;

e.g., 1nc1dents invoiving carriers of radioactive and fissionable

-.materzals on public streets and hlghWa.YS.

Providing guidance to operating d;e_pértments in the preparation
of local radiological emergency plans, and integrating such
plans into an effective ove rall plan of action.

Cdnducting periodic teéts of the Master Radiological Emergency

Plan in voordxnauon with the Health and Safety Section and the

concerned ope rating supe rvision.

Seeing that: all_equipment installeAd in a facility for the continuous

monitoring and detection of radiation emergency situations. is

‘properly tied in with the overall emergehcy alarms and com-

munications system, and that th_e:'systern is working satisfactorily.

In coordination with the concerned departments .or units, Industrial

: Se‘curity will establish and inclnde as a _p‘a.'rt of the Master Radiological Emer-

gency Plan the following:

1)

Plans for the type location, and quantity of emergency sqpplies
and equipment to be maintained, and for periodic checks to en-

sure that such items will be available as planned.
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~2) A Ma.ster Evacuauon Plan, pla.nned evacuatlon routes and exner’~

- -A'gency a.ssembly a.rea.s W:Lll. be made known to a]l personnel by »

;'means of marklngs, 51gns,' a.né. ma.ps posted in varlous bulldlngs
and areas, per1od1c drzlls, e.nd by other means deemed neces-r

v f""sary by Indust:r:.al Secur:tty. B

»"7".3»'»)3->Not1f1ca,t10n hste a,nd plans for the specxal sernces a.nd eqmp-'
B ..f'."ment to be made avaﬂable in the event of an emergency by

o emergency support groups

2 Pubhc Relatlons

The D1rector of Pu.bhc Rela.tlons W:Lll coorchnate all Puohc Relatlons
'f'-fma.tters, 1nc1ud1ng the 1ssua.nce of pubhc statements press releases ' etc_., [

}_‘--;.halson w111 be ma.uxtalned w1th the Control Center

3 Mate rlal

The D].rector of Mater1a1 a.nd the Trd.ffxc Manager, or thelr representa—- S

) .‘ft'f'”es, w'xll xnake a.valla.ble operators for the Lu};l utllzza.tlon of vehlcles a.nd equlp--v-

vy PO 't': the 1n3ured eva.cuate emp}.oyees, and tra.nsport crltlcal materxals : All '

'-"..: ommumcatlons g coorchnatlon, and haxson wzth other eme T gency se rv1ces wlll_ be' :
f'._through the Control Cente; Lo ’ .

4: Plant Englnee r1ng

The Pla.nt Englneer w111 orgamze, plan, and dlrect the act:.vxtles o£ Pla'

_-:-'Engxneer1ng a.nd Ma.lntenance personnel utxhzlng equzpment and facxh'tles as

‘.aqulred He w111 superwse hea.vy rescue, . safeguard structures aga}.nst colla.p
and a.fford protectlon for: ut111t1es, processes machlnery, andi eqmpmen

-: "wﬂl make safe, shut down, repaJ r, and effect reha.bzhta_tlon of the plant _All_c.om-

'.Z-mumcatlons coord1nat10n, and halson w1th other emergency servu:es w111 be

.::-"through the Control Center- :.
5 Medxcal

3 ’I‘he Medu‘al Du-ector w111 organlze a.nd dlrect emergency fu-st a1d and
,'medlcal servxce, utlhzlng fxr::t a1d statxona," company doctors, nurses and

‘-:ava.r.l able supplxe s and equ1pment

NAA SR-7300
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6. Health, Safety, and Radiation Services

In the event of a radiological emergency, the Health, Safety, and Radia-

tion Services Department wiil be responsible for:
1) Assessing the nature and magnitude of radiological hazards,

2} Providing mo=zitoring assistance and hazards evaluation aavice for

emergency team rescue and containment action,

3) Determining permissible radiation exposures for personnel

involved.

4} ‘Advising Industrial Security and opeéerating department representa-

tives as to:
a) Emergency area perimeter zones

b} Deviations to planned evacuation routes and emergency

assembly areas

c) Decontamination, sealing, and containment procedures per-
taining to the minimization and confinement of radiological
hazards

d) Re-entry of personnel to emergency areas

e) Personnel fadiation px'otettion methods and devices.

' The Hea.lth Safe Iy, a.nd Rad1at1on Services Depa.rtment with the advice
»“ar'd ass1stance of the Atomics mternat1onal Reactor Sa.fegu,ardc Review Panel
‘and operat1ng superwsxon, will deterrnxne when, where, and what type of radia-
tion detectlon equlpment \io; the contxnuous monitoring and detection of radiation
emergency 51tuat1ons) is required. They will, in coordination with Plant Engi-
-neenng,- see that such equlpment is prcpe'rly installed. In addition, they will
cUordlnate with Industrial Security and operating supervision on all proposed

installations of radiation dcte ction devices which will activate emergency alarms.

7. Operating Departfnents

a.: Lbc’al R_a.dioiggic’al Emergency Action Plans

~Each departrnent. or project responsible for areas of actual or poten-
't1al criticality, high radiatior, or coatamination will prepare and maintain a

local radiological emergency plan for each such area under its jurisdiction.
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o b General

L . In the eVent of a radzo].ogu:al emergency, operatmg personnel in -
charge of a local area wﬂl be' re3pon51ble for’ ERPRR

1) Tak:.ng 1rnmed1ate actlon to prevent or minimize 1n_]ury or dam- -

el :'.;age to personnel a.nd property mthxn or’ ad_)a.cent to thelt area of

: '_.-e;_)urlsdl.cnon

o "..;-.'"2;;»)',-_'}Provuhng 1nstruct10ns and advzce to Industrlal Securlty and
L '_,Health and Sa.fety representatxves as to materxa.ls and equlpment

o 1nvolved 1n radlologxcal emergency area.s a.nd spec1al hazards

.and problems that may exi st

T 3) P“ov1d1ng support for emergency team acuon for contalnment of

_ ﬁ_tfrad1olog1cal ha.zards 1n conjuneuon mth Fu'e, Pohce, and

v *".:"_AHe_a.lt.a a_n_d S_afe_ty_uzuts_ as may be necessary.

DETE CTION SYSTEMS

Acc1dental cr1t1ca].1ty momtors and a}.arm systems are. 1nsta.,1ed to meet the

Y spec1f1ca.t10ns of. T1t1e 10 Cc-de of Federal Regulatzon, Part 70. 24 and AEC Man-

' ual "Cha.pt r 030B : wh1ch requure radla.tlon detectlon systems to be located in: a.lI 'I

'3.;.'.}‘.'area.s of p0531b1e crltlcahty and high radlauon. : if a.ny of. these probes detects a

_condltlon of cr1t1ca11ty or lngh ra.d1a.uon, the electromc mechanlsm automatlcally-
--1) Actuates alarrn 51rens 1ocated throughout tne area 1nvolved- .

' ’"’."."._2-_)'_Transm1ts an alarm to the Industnal Securzty Control Center to mdl—

) --f';cate the locat1on of x.he emergency.

. 3) A.ctuates a ﬂa.slnng red hght on the outs:de of the bulld_xng that conta.1ns g

o i_the probes wh1ch a.ctzvated the a.la.rm systern.

nutlates Control Center emergency actlon

The ra.dzatlon ala.rm system is tested and cahbrated weekly..

D LOCAL EVACUATION

'-':Route and Assembly Area Selectz.on ‘ s

Phﬂ. os ophy

Because o‘ the number of fac1ht1es and the extent of the area anluded
s _'1n the stte, it has been necessary to- estabhsh a number of dlfferent emergency
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assembly areas. A total of five such areas have bezn provided, and the facii-
ities which evacuate to each specifically delineated. (As mentioned in Section
IV, each facility has only one emergency assembly area.} These areas are

shown on ‘Figure VIII-1.

The major factor in the choice of these five emergency assembly
areas and the routes thereto lies in the requirement that they provide for rapid
and safe evacuation from the affecied facilities andfor areas. Because of the
'locativon of fa»civlitvies od the site, it has not always been possivle to choose
assembly areas and routes which are upwind of the more prevalent wind direc-
tions. However, it should be pointed out that the results of the accident studies
performed in Section VI of this report indicate that the radiation doses which
could be received i the assembly areas, in the event winds are so oriented as
to send the radioactivity in tha.t diréction, are not nigh. Therefore, zlthough
some additional exposure would be received, the total dose would not cause any

‘of the dose criteria to be exceeded.

As a resulit, in choosing emergency assembly areas, greater em-
phé.sish&s been placed on locating them cleser to means of transportation, and
fo provide in the emergency plens for additional evacuation if radiologicai con-
siderations fequire. 'Evac__uatio'h in such instances could be expedited by use of
the cars already available in or near the assembly area. (Occupancy of the cars
also can provide some additional degree of protection for the persounnel in that
the a-m‘o'unt'of internal exposure due to inhalation of airborne radiozactivity would
be reduced.) Other factors given consideration in the selection of emergency
asé«embly’ areas, in addition to their being within a reasonable distance of the
"f.acifities which_evacuate thereto, are: terrain surface between facilities and
,aésembly aré‘as, accessibility of assembly areas during inclement Awe'a:ther,
the availability of hard surfaCe arterial roads for vehicular ev\?acuation and
_emergency vehicles, the proximity to auto parking areas {see above), and the

proximity of other areas of sotential hazard.

The general approach taken in evacuation of buildings is that whenever
the situation warrants, only that portion of 2 building that might be affected by an
accident is evacuated. This would result, e.g., from accidents of a highly locai-
ized nature wherein only a small portion of a building is affected. In accidents of
‘greater magnitude, the entire building is evacuated. In such instances, in order
to minimize radiation exposure to personnel in surrou_n‘ding facilities, it was de-
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cided that evacuation of certain facilities should autcrnatically require similar
action in others. Studies of the evaluation of potential hazards associated with
certaux of ‘the facilities. on the site have resulted ina procedure whereln if a;n
accident occurs in a glven fac111ty, certa1n others are ordered to evacuate and
still others are alerted to the 51tuat1on ‘The fac111t1es which are so a.dvzsed are.
always in close prox;Lmlty to the fac1hty hanng the. ac c1dent The.evacuatlon

".warmng system has been subdlvxded accord1ngly.
.b, Locat1ons

Internal and external evacuatlon routes and emergency assembly'
-areas kave been predetermlned with the approval of the HeaLth and Safety Sec-—
tlon and are marked ‘with red and white signs. Bulldlng floor plans and a sz.te A
‘ plan are also marked to reflect predetermlned evacuatlon routes and assembly
areas. Coples of -the plans reﬂectxng the evacuatlon routes and assembly areas.

gare posted in all bu1ld1ngs., c

2. Local Em er gen_‘cy. 'Ev.acuation Plans.

Loccl ‘plans 1nc1ude a551gnment of group responsrblhtxes 1nstruct1ons‘
for evacuatxon of. the area°‘ 1nstruct10ns for shutdown of tests. and equ1pment
'_:1nc1ud1ng rea.ctor shutdowns, ,Where necessary, prov151on for local area emer-
_-gency supphes ar‘d equ1pment' and 1nstruct10ns for prov1d1ng not1f1cat10n to -

o Industrlal ecurlty, Hea‘th and Safety, and approprxate 1rd1v1duals w1th1n the o

e concerned department.

: Each Local Rad1010g1ca1 Eme*gency Plan is rewewed by the approprlatef )
'Commlftee of the Reactor: Safeguards Rewew Panel approved by Health and
Safety, and coordznated w1th Industr1a1 Securlty to ensure its adequacy and

"-'compaubihty w1th the Industrlal Secur:.ty Master. Rad1010g1ca.l Emergency Plan.- '

, Each department is reqlured to famlharlze personnel covered by a .-

'_local plan w1th its contents and app11cat10n by means of rev:ews and per10d1c

: drllls. These drllls are accomphshed in con_]unctlon with tests of the Industr1a1
Secur1ty Master. Rad1olog1ca1 Emergency Plan. A copy of the local plan is
posted in-each bu11d1ng, and coples are made avallable to personnel covered by

, the ‘plan.

3. C.o'mmnnications
An emergency commun1cat1ons system composed of an emergency pubhc

~>‘-'address system, an emergency telephone network, and moblle racho commun1— '

catlons 15 utilized to alert personnel in the event of an emergency, ‘to glve L
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evacuation instructions; and to direct and control actions of emergency per-

sonnel.

In the event that evacuation of a- building or area becomes’ necessary’ for '

personnel safety, notice to evacuate \v1ll generally be received by the personnel

'1nvolved by one or more of the follo&vn‘xg'

,1)

2

3y

Verbal local or 'in area’ notlce frorn responSIble operatlng person-—
nel or frorn the health phy51c1st near the scene of the 1uc1dent

whether radlologlcal or otherwxse.

Public 'address announcement for various incidents.

Siren alarms signaling noticé to evacuate.

. Contr‘ol

ln the event of an. emergency situation, a- representattve of Industrlal

Sééurity

desi gnated to function as an. Area Control Officer, .and an Emergency'

Area Gontrol Point is established at’ each emergency assembly area. - The In-

1)

2}

3)

- vdust__r1al Security Area Control. Ofilcer w1ll be respon51ble for:

Establlsh1na road blocks and boundaries of the danger areas by use
of personnel barrlcades rope signs, flares, etc., in o-rder to

establish and malnt_aln complete area. control.
Malntaxm.ng commun1cat1ons and liaison w1th the Control Center.

Controlhng movement of personnel equlpment, and vehl_(;les in and’

out of the emergency assembly area.

4)

SITE

Malntalrung close 1-1a150n and coorchnating area control and evacua-.

tion action with Health and Safety.

EVACUATION

1. Location of Routes

“The primary access road ic the Field Test Area is a two-lane, Well— ’

_ maint‘ainebd hard surface road (-see Figure- II-Z'Z) Site ieeder roads branch

off the prlmary road to service. fac1hty buildings. The pr1mary access road

would be ut111zed as the prlmary evacuat1on ‘road in the event of site’ evacuatlon- .

~This- road intersects w1th another pr1mary road at a po:m.t approxnnately 4

mzles northeast of the entrance to the F1eld Test Area. In the event of site -
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evacuation, traffic leaving the site could be divided at this "Y" intersection
to expechte trafflc flow Secondary evacuation routes leading southwest _
towards the communn:y of Thousand Oaks, northwest towards the comrnun:.ty
of Simi Valley, _and southeast towards Canoga Park have thexr or1g1n at the

extreme west end of the site.

2. Load That Routes Can Take

At present on a normal work day at the peaK time of shift start the
.prlmary access road handle , through the Al entrance guard post, approx1—
mately 300 cars in 30 mlnutes .ut11121ng but one Iane of the road. It should -
be noted. that during ﬂns tabulatlon all cars were requ:red to. stop, .per normal
' .procedures, for 1dent1f1cat10n of the occupants prior to be1ng permttted entry

‘to.the ATl site.

Evacuat1on from AI facxhtles 1nto adJoxnlng Rocketdyne fac111t1es could ‘
: also be accomphshed very rapidly, ut11121ng both the prlmary access road and o
.the 1nter s1te feeder roads. Therefore egress from the sxte durlng an emer—
.-gency condltlon could certamly proceed at a’ faster rate than that lndlcated in :
the tabulatlon. In the event evacuatlon of the entlre site is requlred, evacua-'
tion from AI fac111t1es to: surrounchng communltles would be accomphshed by
ut11121ng, as- requxred controlled and coordlnated movement of trafﬁc along

the prlmary evacuat1on road and secondary routes.

3. Communzcatlons

Moblle and portable radio communxcauons are ut111zed to malntaln »
.comrnunxcauons between key control po1nta in the area control system and be—;

'tween the area control p01nt and the Industrlal Securlty Control Center.

In the event sxte evacuatxon becomes necessary, the. entlre emergency
communlcatlons system pubhc address, telephone, portable page, and radxo
would. be utzhzed to glve evacuat1on mstructlons and to dlrect and control

'actlons of. emergency personnel.
4. Control

. A representatlve of Industrxal Security is de51gnated to. funcnon as an
Area Control Offlcer. The" Industrlal Security Area. Control Off1cer will be

rre5p0n51ble for:
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1) Issuing site evacuation instructions to personnel at emergency

assembly aredas upon receipt of directives from the Control Center.

2) Instit’uting emergency traffic control plans for orderly and rapid:

‘movement of personnel and vehi-cles;.
-3} Coordii;ating actions with Health and Safety and the ,Contr‘olb Cer}.t’er;
. F. SUMMARY
- The Atomics International site emergency plan has been de‘vel'op.'ed' in an
V evolutlonary manner by cont1nua.11y maklng those changes which are apparent
Lrom practlce and- site develop*nent ‘progress as being required. The plan ex-
plicitly delineates author1ty and respomnsibility fer actzon and also prov1des for
propex procedural actions once an accident warning is received. An emer-

gency evacuation plan has been estabhshed and is in operation, with pracuce

~drills being held at regular 1ntervals.

The Selec-tiqn Qf_ ev’a.cuation routes and emergency assembly areas is based
on man:y considefations - all of which have as their c¢hief objective p'rlovisior‘xv
for the safe and rapid removal of personnel from the v1c1n1ty of an incident.
'Tabulatlon of trafflc 1nten51ty on the prlmary Al site’ ‘access road 1nd1cates that -
' the entlre AT site could be evacuated in a nerlod of t1me whlch vvou:ld not result

in overexposure of personnel.

Consuleratlon of these factors 1nd1cates that adequate provision has been
' made for 1nst1tut1on of proper emergency. ‘actions to minimize the hazard to’
. personne}. located on the su:e, and for the handhng of emerger Y 51tuat10ns..
- A551gnment of staff responsz.blhty, as hae been done, will assure proper and
' contlnulng attentlon to this aspect of . site management and the adequacy of

: emergency capablhtles.
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IX. SUMMARY AND CONCLUSIONS

A ADEQUACY OF METEOROLOCICAI DATA

From the material presented in Section II, it is apparent that substantial
meteorological knowledge of the Atornics International site exasts. Previously
unreported data have been included which provide an improved and more com-

plete picture of this aspect of the site description.

A comparison between data obtained from Rocketdyne and Atomics Inter-
national wind instrumentation indicates good agreement (see Section IL. C.
Therefore, much of the data which have been accrued by Roacketdyne can be

considered applicable to the Atomics Internationual site.

The need for additional meteorological data, particularly experimental
data on diffusion coefficients appropriate to different weather conditions preva-
lent at the site, has also been investigated. In this regard, evaluation of the
Atomics International site indicates that, insofar as assessing the hazard to the
general public is concerned, the doses received at the site boundary are con-
troiling (v'se’e Section IIL.C .2). This is due to the fact that any radioactive cloud
generated at the site would have to travel 3 miles to the nearest commmunity.
As a resuli, diffusion would rgducé the dose to a small fraction of that at the
site boundary, even cdnside_rinﬂ the increased length of exposure permitted at
~the nearest commun1ty by the dose cr1ter1a (e g., 10 CFR 100). théidering
the rela.tnely short distances from the reactors to the site bounda.ry aﬁd, on
occasion the even shorter distances between fac1ht1es it is apparent that ‘
- changes in the d1ffusxon coefficients as »soc‘1ated \v1th the specific unfavorable
méteorologica} conditions used in this report wouid result in only minot c':hanges‘:'
‘in the doses received at these points. Although the magnitude of the chan&e in
the dose at the nearest community would be larger if different coeff1c1ents were
used, the long tr_anbport distance would maintain the dose at a low value com-
pared to that of the site boundary. It is apparent, then, that whereas the short
distances betweer; facilities or to the sit«_e boundary require' small releasés, they
also relegate the role of diffusion to a rélati'.—'ely uﬁimportant consideration {see
Section vi. C).

This does not mean that mcteorological considerations at the site are absent;

vrath’er, the information which is av-ail&ble can be used with confidence (a) in
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‘assessing the deg'ree of hazard from operations, (b) in future site expansion

‘planning, and (c¢)'in locating emergency evacuation areas.

Therefore, it can be concluded that suffir‘ie'xt metacrslogical information

o exists for the Atomics Interna.tlonal site and there is no nead at present to develo'ﬁ

rmore detalled L_nfo-rmatlon. However, in the event that the type of activity beuvg
ca-rried out on th'e site were to change‘ so that the amount of radloactzv;,tv-’re—
- leased from routlne operatlons were to 1ncrease subs»a'ztla iy; w1e ueed for such

additional information should-be re examlned {see also Secticn VI _C}.

'B. ADEQUACY OF SITE TO ACCO‘V{RAODATE EXIS"‘II\TG AND PRFSE"ITLY ,
o PLA\INI:,D FACIL.ITIES

1. Normal Operahons

Under normal operat1ng c0nd1t10ns substan‘aa}.ly all rOutlne releases of
rad1oact1v1ty are controlled so that the concentra‘clon at the stack exit is such
that little credit need be taken for_ d_zlu‘:lon.. -In this respect_, t_he occurrence of
’zid_v}er_,s’e' m'ete'o rological; conditions R ivhich'woﬁld'_e-_ssentiaily negate the use of any -
:-'dilgitl_io'n fa.c'tof is' Quite rare'." ‘ - ‘ '

Non—-routlne releases resultant from norma.l opera“_lonc are controlled
by the Health and Safety Unlt as 51gned to the site and, as a result, s;multaneous
releases from several fac111t1es are prevented ‘The above reasonlng can also -
'be extended to cover the ant1c1pated s1te expans:ton. It can be seen, therefore

that radloacuvu:y releases from normal operations are. carefully controlled so

" that no reductlon of the apphcable permls sible release foncentre*IOns is

warranted for the 51te (see Sect;on IV .B).

2. Emergency Sltuatlons :

. The. crlterla. developed in this report for esta,bhshlng t‘le adequacy cof a’
‘site conta.lmng multlple 1ndependf=nt reactor faczhtles are; as follows: As a

result of the mammum credible d.cc1dent-

a) The dose rece1ved at the nearest fa.c:1hty or at the on—sxte poxni
- of maxunum ground corcentratlon in the. first 2 hours after the
a,-ec1den‘; s-hould' not exceed- 25 rem whole body or 300 r_e;n Ti to.
the‘ thyroid. . In addition_, .c'onsi’deri'ng 40 'hourfwe_ek exposure in the
90 day pe'riod corn—rhencing 24 hours‘after 'the accident, the total
dose due to ground deposxuon assuming nc reductxou by decou— .

tamination or. weatherlng, should not exceed 1. 7 .rerm.
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b} The dose received at thie nearest site boundary, or

rem TID to the thyroid.
c} The total dose at the nearest community in the fi:
the accident should not excecvd 25 rem whole ".odv or 302 rem

to the thyroid.

‘With reference to item (a) abox;e, it should be notec that although the

eriod

+-

criteria specify a value of }.7 rem from ground deposition, for the Y0—day
commencing 24 hours after the accident; the critical item for a multiple reactor
:151te is the time interval betwcen the occurrence of the accident and the time
when routine . reoc«.upa.ncy of other fac1ht1es can be established so that subsequent
exposure w111 not exceed the 1.7 rem value. This period of time establishes the
~extent of program 1nterrupt10n which could ocecur, aszuming no reduction in
ground deposxnon concentrauons due to decontamination or weathering {which is
i deed conse?‘vatzve) It is this perlod of time, then, which is the critical item;

fitis e>.ce551ve, an unacceptable situation can be considered to exist.

~ In addition to the criteria listed above, there are two others: first, that,
in the event of an emergency in a reactor fe.c:.hty adequate means are provided
‘for safe and rapzd evacuation of personnel frorn the affected facility as well as
“from its envu-ons without causing unnecessary additional exposure; and’ secord 7
. -that »{'ac1ht1es be l‘ocated. so that the more prevalent winds will not carry released
’ contam1nants to other *’ac111t1es. These laf:ter cr‘ife*’ia are oertainly deSirabie

‘but the degree of conformance thereto in any given situation is subject to judg-

mert

These then, are the cr1ter1a to be met {see Section IV.C}. With regard
to the dose cr1ter1a examlnaﬁon of the results obtained frorn the re-~-evaluations
of the ma)umum Credlble accxdents at-each reactor facxhty {Table Vi-2) indi-

cates conformance in all cases except one, where the maximum on-site dose from

*Note that the doses fro*n ground deposzuon as listed in Table VI-2 {with the ex-
. "ception of the SRE) do not sepa.rate ‘the dose received in the first 2 hours from
" -th.at received in the 90- day perlod which follows. The doses were caléulated

thhout this breakdown as a matter of exnedlency. However, if the resnlt i. e.
‘the total ‘dose, ‘was less than 1.7 rem, the criteria would be ‘satisfied.
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ground dep'osition in .the 90-day period commencing 24 hours afte‘r the . accident
_exceeded the 1.7 rem crlterxa. However, since the radloactzvlty is essentlahy’
all due to. Nz 4, it was found that't unrestricted access to the nearest f:xc:thty
-could be accomphshed in 2- 1/2 da.ys after the accident, and the exposure in the
succeedlng 90 days would- not exceed the 1.7 rem value. Alsc, due to the addi-
' t10na1 dzstance foxr the rad10act1v1ty to trdvel in the event that the wind direction

:-brought the cloud to the S\AP complex the 1rcreased width of the cIoud would

reduce the fallout (ground) concentratlon and, as a result access in thlS locale A

‘of the site Would be possible 24 hours after the accident. In thls case the 2~ 1/2

day deley was _Cohsidered a‘cceptavble.

Also ]_t should be emphaS}.zed tnat none of the acc1dents even-in build- _
1ngs where 1ntra, fat_lhty interaction is possxble could dlrectly cause a mammum -
~credible accident in another facility. iherefore, insofar as existing reactor |
;'fé.cilities are 'concerneci it can bé con‘clude& that they all meet the dose criteriia_'.
{or intent thereof) Whlch were esta.bhshed and, hence, the site can be consi.dered'
-adequa.te for them in th*s regard (see Section VI.F). With regetd to facilities
'wh1c.n Bare presently planned for constructlon ‘they, too, should"'pres-ent no proB-
'lem since their de51gn will also conform to the dose criteria estabhshed bereln. '
These are and will contlnue to be a requirement in determining desxgn criteria - |

for- the rea.ctors and theu: contalnment structures.

W1th regard to the ex:v.stence of an adequate emergency eva.cuatlon plan
'such a plan is in effect. at the site and’ has been for some time. As indicated in
-Sect1on VIJI exphc1t responsxblhtles have been deLnea.ted carefully planned |
'eva.cua.uon routes and emergency assembly areas have been selected the chief
goal of which is to a.chleve the safe ‘and ra,p:.d removal of personnel from the
v1c1mty of an acc1dent and the plan 1s routinely practlced A plan has also been

,-developed outhmng the re- occupa.ncy phases of acc;ldent 51tuat10ns

, Because of the 1mportance ‘of this a.snect of safety, Atomics Internatlonal
-‘has a full- tlme emerﬂency coordlnator whose functlon it is to contlnua.lly re-
view this aspect of the problem and the overall adequacy of emergency capablh-

ties. It can be' concluded therefore that Atom1ts Interna.tlonal has taken an
extrernely aggre551ve attitude regard_lng site emergencies, and that an adequate
plan has been developed to promde for the safety of site personnel and equlp—
-ment in the event of. any emergency s1tua.t1on (see Secnon VIII) : As in the. paat
conunuous rea,ppralsal ‘of the plan w111 be conducted in order that 1t be su1table
-for the site as it continués to expand '
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Insofar as the location of facilities on-site is concerned, it is rather ev-

ident that the site cannot possibly achieve the perfect distributic_xn' with respect

to prevalent wind directions that is the objective of one of the criteria. How-

this does not mean that the site is unsuitable. The results of the accident -

cver,
regardless of the wind direction, radiation exposures on-

studies indicate that,

site are not excessive and in fact, are well within the dose criteria established —

even considering the close proximity of facilities {see Section VI. F').

Similarly, the evacuation routes and assembly areas cannot always be
so selectedv:'avs to be upwind (insofar as the more prevalent directions are con-
cerned) from all reactor facilities. In this case, the results of the atcidedt
studie_.é show that the doses from the released clouds would not result in excess= -
ive addit,i_onai.expo.sure to’ p'e‘rsbnnel in the process of either evacuating to or
from emergency assembly areas. Since these areas (generally they are parking
lots) na.ve ‘been so selected that readily available tvansportanon could provxae
evacuathn to a2 more remote area in the event that the sitv tion required, it

would appéar that adequate protection is being provided (see Section VIII.D. 1. a).

It can be con'cluded theréfore that, since the fac ilities pre sently located
on the .—..zte meet ail of the crzterxa which have been establxshed and do not pro-
duce any unacceptable interaction with other facilities and .programs, the site
can be c0n51dered adequate for these facilities. These same f’rlte*za will be
used in siting fac111t1es now in the plan*nng stages. These new facilities wiil
require contlnuxng re-assessmeant of the site emergency plans, but means for

1mp1ementxng this eifort are presently in existence.

C- ADEQUACY OF THE SITE TO ACCOMMODATE ADDITIONAL FACILITIES

From inspection of F ¥igures VII-1 and II- 4, as well as the frontispiece, it

is a
pPparent that whereas certain portlons of the site are relatively saturated

Wlth bu11dxngs -and anczllary ltems other portluns of the site are c'omparat'lvely
. = 3

und .
eveloped The majer area in this category is that located at the south
portion of the site. In partxcular o
the gentle slopes to th
e
Buﬂdxngs 009 and 920, and the plain to the so Jouh and s o

uth and
sent the area most suitable for Lo east of Buxldlng 363

itional expansio
n_ withi
present site boundary. 'I'}'«ese areas r

repre-
n the co"lflnes of thé
epresent thoge which woiuld require th

he

le
ast amount of gradzng work for Iocatlng ;acﬂxtles

Othver areas would 'reQuire
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more extensive efforts along this line, -with perhaps* the gre_a_.te'st 'p‘otentiél’ b,ei:nng e
Cin the area to the southeast of parking areas 501 and 536.- Still other‘smal‘ier' _ .
.'areas suitable for 1oca.ung onie or two. addztzona.l facﬂlnes are sprinkled through-

out the site; some of these would not requlre any s1gn1f1cant gradxng, It would

.appear then that even cons1der1ng the facilities which are already planned and
. whose 1ocat10ns have been selected (see Section ViI}, the site can accommodate

- a relatxvely 1arge number of addltlonal facilities before reach1ng saturation.

It should be noted that, for such additiqna.l_ reactor fa&:i}._it_ies as rnigh‘t -even—"
tually be contempla-'te'd; the data in Sec.:'tion IIT of this report will provide proper
guidance in establishing siting, containment and stack height *equirements. In
'thls manner, i.e., with early cons1deratvon of the safety aspects effectlng reac— |

,-Itor 51t1ng, comphance with the crzterra set forth in thls report can be assured

. D. ST[GNIFICA'\TT REQUIREMENTS AND CRITERIA FOR DESIGN OFr NEW
FACILITIES

As has already been mentloned the crlterla set forth in Section IV of th1’~‘-‘
report will be used to determlne the adequacy of any’ reactor de51gn for locatlon
on the sn:e. "All presently e\usung facilities meet these requ1rements and
fact; in almost all cases the facﬂitles are capable of releaszng sxgnlﬁcantly
greater quantities of act1v1ty tha.n ‘would resuxt from the. maxxmum cred1b1e ac- |

cidents..

Perhaps the newest and most 51grnf1cant of the requirements to be met by

: any— reactor to be located on the. site is the 1.7 rem dose in the 90-day period
starting 24 hours after the acc1dent. Th1s limit is quite- conservanve ‘but com-
phance thereto w111 prevent the unnecessary hamperlng of ‘the performance of

- normal duties in facilities not dlrectly affected by the a.cc1dent. In a site as

complex as the NuClear De'velbpment-'-Field Laboratory,. wherein so;many'_d'iv.er—_ '

sified programs are being conducted si‘mﬁltaﬁeéuSly, such a criteria is felt nec-

essary. in order to prevent the exces51ve lnterruptlon of prog-‘ams unrelated to

that affected’ by an acc1dent- (See Sect1on IV. C 3. )

In addltlon the data of . Sectlon 544 Wlll do much to provide early desxgn crr-
teria for reactors to ensure that they‘ meet the Lmltatxons 1mposed on the. 31te
by populatlon and meteorolog1ca1 condltzons. VJlth early attentlon to these as— :

pects, a signific ant. step w111 have been taken to ensure that operatlon of reactors

 NAA-SR-7300
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to be located on the site will not result in undue hazard to the general public.
Application of the criie_ria dealing with on-site radiological considerations

(Section IV) will extend this assurance to site personnel, property, and pro-

grams as well.
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APPEND!X A

o METHODS FOR CALCULATING THE: RAD!OLOGICAL CONSEQUENCES
OF THE “AX'}.‘.JM CRED!BLE ACCIDENTS :

: 1 Core Inventorles
Tne equlvalent gross gdmma act1v1ty f.rom a transr.ent Wa.s calcula.ted ac

’.cordlng to the method by J J Fu:zgerald T

Equatlon A~1 is vahd for decay tlmes longer than 10 seconds after the

. However, accordlng to 1nformat1on in AECU 3066 § extendlng t]:us

j::".c'ulate; aA__.s,._IAn‘lng the same. average gamma—ray energy (0 7 Mev) and u51ng the .

.'._:1ntegr .ted form ‘of r.he Way—ngner eQuanon- Lo

S : A 8.9 P [ -0. 21 . (t + t) _o. 21]Cunes’

.V.’here"'P 1s the reactr“- steady—state operatmg power 1n Mw, '1_:; is the d‘ii'r'atidnf

'Aof steady-state operatlon 1n seconds and t is the txme 1n seconds after shutdow"

_ B\ » dsky and G.._ _V Beard “A' Compendlum of Informatlon for Use 1n Con-
111 Radxatlon Emergenc1es," TID 8206 (Rev1sed), 1961 o

:_HW '541 28 December 1957,
B NAA-SR “7300 -

lﬂll\llll(tl\llll T In0aN

NAO840
Document Provided and Located on:
http://www.RocketdyneWatch.org



The iodine inventories produced from steady-state operation and from

the transients were obtained from the expressxon
- 5 Aty A - » |
Ai = 8.4 x 10 P'Sy'(l - e ) e , . : .. (A-3)

.where PS is the steady—State power in Mw, y is the cumulative isotopic ﬁssion
yield, X. is the isotopic decay'cons'tarit' to is the operatlng time of the reactor, :
and t is the decay time after shutdOWn, "\i’ ’to? and t have consistent units.

Table A-1 lists the cumulative yields and half-lives of the iodine isotopes as _
.’used in Equation A-3. It should be noted that use of cumulat:.ve yields for ca.lcu—
latiﬁg transient—produced' iodine inventories is extremely conservative, As a. ‘Te-

sult, the thyroid doses and the fallout doses from transxents will be. quu:e con-

s e rvatlve.

2. Bailding Release to the Atmosphere _

In all accidents ‘which do not postulate ;\rielatioh of the building ihte‘grity-,
the fission products released from the core will be held up in the bu1ld1ng for.a
'perlod of time which is a funct1on of the bu1ld1ng ventilation rate Assumlng an
' .1nstanta.neous fis 51on—product release from the core to the ou11d1ng and’ instanta

‘‘necus, uniform mixing of fission products in.the bulldlng air, a certain flssxon-»
’product concentration (C ) in the building will be obtained; the units of C W111 be

3
taken as gm/m - Ignorlng for the moment the effects of radioactive deca.y, thlS

concentrat1on will decrease as a function .of time as e-Rt/ V’ where R is the

building ventilation rate in m / sec, V is the bulldlng free air volume in :rf;3, and "
t is the time in seconds after the fission produci release. Therefore,. the fis-

s

sion product concentration as a function of time, Cft), is given by

, Zm/m’. . .(AZd)

) = C é-Rtlv
o
Table A-2 illustrates rounded-off fractions of the original fission product con- :

centration which will be left in the building after 3, 4, 4.5 and 5 air changes,

For the purpose of this study, it shall be assumed that, in such cases,
when three air changes have been completed, all contained fission products w1ll
‘then have been released. Whenthe rad10act1ve nature of the materialis considered,
it becomes evident tha.t the three ai r-change criterionis conservative from the stand-
pouxt of the allowable decay time prior to the atmos;she ric release. The conse rvatlsm -
“is'evenmore evidentin those cases involving fis s1on»prod_.ucts resultlng fr.o_rn power

. NAA-SR-7300
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TABLE A- 1
YIEL.DS AND DVCAY SCHE’\/IES OF IODINE ISO’I‘OPES"' _ '

Cumulative |__ Decay Cheme ,

Nuchde ) Effli N F@Ysiseilc:in S '_Bet.a_.Ra_gfs‘ | - ¢ Garnma Rays I
o : : Energy | Number per | Energy: Number per -
. _ _ , . '(,%) - (1\4ew) Disintegraticn| (Mev) | Disintegration .
1131 | 8.05days| 29 | 025 | ~o0.028  |o0.722 | 0.03
‘ ' | o3¢ | 0093 - {0,637 | - 0,09
‘0.61 |  0.872  |.0.364. © 0.80
o | | o8z | o0.007 | 0.284 0.053
1-132 | 2.4br | 44 | 0.7 | 0.5 2.2 0.02
' S P : , 0.9 : _0’2‘0-:,. lige L 0..-.05
116 0.23 1140 | 0.11
'1.53 0.24 |16 | 0.08
2.12 0.18 1 06.96 | 0.20
' | 0,78 0.75
0.673° |  1.00
. T . Yo0.624 | . 0.06
1-133: |20.8 hr 6.1 | 0.5 I 0.06 = |14 0.01
e 1.4 | 06.94 | o0.85 0.05
, 10,53 1 0.94
0.70 1,78 | ~0.35
0.36 | 1.10 ~0.35
L 0.86 ~0.30
0.20. 1} . ~0
I | o . jo.is - ~0
A_I-_l..IBrSII- | 6.68nmr I 3.1 I 3.6 | - 0.35 1.8 | ~0.50
- Col , | R 5 0. _ 0‘46  | 1;2.75 .y _,\'.,0'/5’0, v
T 6s | ozs , : .

.‘*J 0. Blomeke, "Nuclear. Propertles of U733 Fission Products," ORNL- 1783
. November 1957, and V\r' H. Sulhvan _"'I‘_:nhnear Chart of the Nuchdes,” (Re_v1sed)"
: January 1957. R S : S o I

1-134  |52.5min | . 7.6

v :..
ST RS
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TABLE A-2

R_EDUC'I’IOI\ OF INITIAL CO‘\ICENTRATIOI\
WITH BUILDING AIR CHANGES

Number of Ailr ) Fraction of Initial
Changes. Concentration Remaining
3 0.05
4 0.02
5 : ' 0.607

-1.2
transients, where the rad1oact1v1ty is decaylng as t N rather than as t. - 0. Zl, »
which is the case for the decay of fission product inventories accumulated from

extended steady- state power operation.

It should be noted that, in the following sections, since computations of .
intégrated exposure at a point of reception deal with the rddioactivity concentra-
tion and not the mass conéentraf_ion, the decay characteristics of the material

,released are actually utilized.

3‘,' _Atmos_phe ric R.:elgavsve

a, On-Site. Exposures

(1) Zlevated Source Release

The elevated source releases were in all cases continuous releases |
from stacks. It was postulated. 1n Sectlon VI that, during the time of any elevated
source release; the u.nfavora.ble meteorologlcal condition of. the type kriown as
fum1gat10n would exist. - Under fumigation condltxons, no max1mum ground level
concentrat1on is reached as, for example, in the case of the lapse condition;
rather, the concentration anreases ~with decreasing downwr.nd distance until
‘the fumigation formula becomes 1nval1d because of proximity to the elevated
source point. Concentrations at ground level up to the point where the fumi-
gation formula begins to apply. are assurﬁed_ to be governed by mild lapse con-
ditions postulated to exist under the inversion layer. In this model, the tran-
sition between the radioactivity concentranons obtained from the mild lapse and
fumlgatlon conditions is not Well-deflned, for the purpose of this report, however,
the ti-an_é‘itionv point is taken .to exist at the downwind. di_s‘tance where the clo_u&fi'r,-s;‘
reaches the ground to a significant degree. This latter _&ista}nc_e (dmé.x) is .ta.kenv v

to gor:espond approximately' to the distance to the point of maximum ground

NAA-SR-7300
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concentratlon as obtalned Irom I—Iolland's 1ntearated a_nd maximized formula for

_ elevated sources'd :
hZ\Z-.n - '
d = meters ve {ASBY
max 2/ , 2 o R
“ where h - zs the stack: helght Ln meters ~and C and n are meteorologlcal param-

eters, VaJues of Wthh ‘were deﬁned in Table VI-1

Based on these pren:uses, the doses were calculated usn'xg Holland’

o fumlga.tlon formuia, evaluated at the’ distance of maximum grouvd concentranon,

'obta.lned under.ml.ldvlaps'e conditions. In this manner, the effect of clou.d recoil -
7 from the inversion la.yer is LnCluded Results obtained from this model are con-
servauve since the dose at the polnt of maxxmum ground conc entratlon obta1ned
" under lapse C()ndlthnS, Wlll be Sngufleantly smaller than the dose- calculated at

the same dlstance ‘but under fumxgauon conditions."

Holla.nd's exp*‘e551on for obtaunng the total 1ntegra.ted exposure

{TIE) under fum1ga.t1on constlons is glven by

Q{t)'

—— (A
2 .EH(;( + d)" 20 - |

-~ curies-sec/m
Z-n . = M l -

- where Q(t) is the released activity re'a.ching-the point d at time ¢, corrected for |
decay at t1me t; C—Y and n are meteorologlcal parameters spec1f1ed in Table VI—I-‘
- His: the assurned helght of the inversion layer (=h=+5 1n thls study) in meters, ‘_

d is the downw:.nd distance to the pouu of maximum ground concentrauon in meters;

: an_d _xo is the upwmd vzrtua.l p01nt source dlstance in meters. -

The v1rtua1 p01nt source dxstance is glven by

oy Pee SIS
Xy T ;3‘77;; meters. .. | ’.-,-(A-i-”.—

: 3 | : _
'where v is the 1n1t1al cloud volun-e in m and the ;emalnxng terms ha.ve a.].ready _

'-;" been def1ned

It should be noted that Holland‘s v1rtua1 point source. concept was.

: _,:‘or1g1na.lly developed for puff-type releases. - Use of the concept in thls study

: AECU 3066, op.cit. NAA-SR- 7300
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essentially provides a factor by which credit can be taken for the initial dilution
of the fission products in the released cloud. Since there is no reason why simi-
lar credxt should not be tiken in the case of a continuous release, where initial
dilution due to ventilation is even larger, this concept was also utilized in such

CaASES.

In pufi-type releases, the initial cloud volume, V, is generally as-

.sumed to be appfoximatel_y equivalent to the building volu_rne; In the case of con-
tinudus elevated rele-ases,v it Wa's Vassuf-ned: that V is the volume of air necessary
to evacuate the fission products from the building {from Section 2 in this appendix,
this volume is assumed to'be equlva.ent to three times the building free-air vol-
ume). In exte-xdlng the v1rtual poxnt sgurce concept used for puff-type releases
-‘to contlnuous releases it is also necessary to consider the average fission-
product concentrauon in the released cloud Since this concentration decreases
exponentially in continuous ‘releases, the_ average concentration is not the aincunt
' released ’divide'd by the cloud voidme, ‘as was the case id a puff-type release. It
can be demonstrated,. hcvifever, that the integrated exponential average over the
assh'me_c'l.'ti.rne required to release: ﬂ:;e fissiori products from the facility, based
on three b"uilding air changes, is not signifiCantl;' lower than the average concen-
trauon as obtalned sunply by dividing the amount released. by the three bulldr.ng
“volumes, T—herefore, in the calculatlons for continuous elevated source releases,
the volume of air, V, used in Equauon_ A-T7 to calculate X, was approximated by

three bu)ldlng air volumes.

(2) Ground Level Releases

'I'o obtain the total integratied exposure (TIE) from a ground release,
Holland's formula for elevated source releases was used except that the value

of the exponedt was taken to be unity, since h = 0. Thus, we may write

- 20(8)
rc? G(x_ + d)

TIE = > curies-sec/m”, .o {A-38)

where d is the downwind distance in meters. If the ac‘ciderit were assuined to
destroy the 1ntegrhy of the facility, e. g. ; by rupturing the ‘acr.hty roof, then the

air volume necessary to calculate x, ‘was assumed to Pqua‘ the voluame of the

*AECU- 30'646,'1 op. cit. '
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reactor room. On the other hand, if the reactor room remained ven’-tﬂated after
' the acc1dent the air volume wa.s ta"ken. as three 'ti*ne's the bdildine free—air' v'ol-'
ume. In cases where the buxld:ng did not have a ventzlatxoq system or if the .
-:ventxlat1on system. were 1nopera ive dufxng -a.ﬂd a_fter the acc_zdent, V was based

on the oulldlng 1éak rate. '

b Exposure at t}ie Nea’rest Site Boundary.'_

The meteorologv:al parameters used to obtaln the extent-of radiation

'exposu‘ e at the site boundary are the same as for the on-site calculauons. The '
total 1ntegrated exposure at the 51te boundar}r was actuallv calcu;ated only ;or ‘
the ground level release mode_l. E‘or an elevated source release (when wxnds are -
as sumed to be appropfiat:ely difected) the oearest site boundary was usually
closer to the facility than the p01nt of maxirmum downmnd ground concentration,’ '
and hence the total exposure was accordlngly smaller at the boundary, although
| the max1mum dose would occur at some more remote point on the site boundary.
For thls reason, no attempt was made in such cases to calculate doses at the.
earesi. sxte boundary ‘and, hence '=n t}'.ese znstances Table Vi-2 1nd1cates only
V_fthe max1mum dose Wthh would exist at the site boundary (or, correspondlngly,

“:the maxvnum dose whlch would ex1st beyond this bou'ldary). _

. c.' Of.f-Site Exposure

' The off-site releases where the receptor is located in the vaheys be—'
low the sxte are assumed to be independent of the on-site type of release, i, e.,
',whether 1t was’ elevated or not, The off- site release is calculated by assumin&
cen effectlve Telease he1ght of 20C feet relatlve to the valley floor be;ow {for both
ground and elevated releases at the site}. To obtaln the total lntegrated exposuref_._'
at the- nearest comraunity, Holland‘s elevated source forrnula was used agazn. :
2

20(1) . ;.. L L
z_ (2= n) eXPi- ——__c 4(2-1)

curies- sec/m3,.: ' ..-{A-9)

7fC

-where d was taken equ1valent to a dlstance of 3 mxles (4830 meters) and h equ1v-

alent to an effective height of 200 feet (61 meters)

4 Total Integrated Doses

"'a. Thyr01d Dose
' Relatzve activities of trav31eqt— and steady state- -power- produced 10-

B diné-'..i"sotvopes were calculated by Equation A-3. The 1*1ha1at10n doses to the thyroz.d

© NAA-SR-7300
. A-"‘? .
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were calculated using values suggested in comments prepared by ORNL on the
May 1961 version of 1c CFR Part 100 and more recently included in a report by
DiNunao et él.* The values used in this study are listed in Table A-3. Tae -
assump*xon was made in the calculations that the isotopic ratios of the 1od1ne lSO—-'
topes at the receptor location would be the same as at the time of the coré€ release,
’I’he values obtalned were then normalized to 1 curie- sec/m3 of mxxed ‘odxne iso-
“topes. The total 1ntegrated dos.e to the thy roid fromanexposure of 1 curie- sec/m3 of
.'miXed Lodxne 1sqtopes was found to be 24.3 rem for transxent—produced.1od1ne in-
véntdries,; and 147 rem for steady-state-power-produced iodine ihventéries.
These-'\'ralues Vconservativély assume that no radioactive decay of the 1odine iso-
‘tope:, w1l_1 occur between the timme of core release and the time of arrival at the

: receptor p01nt.

TABLE A_-3

CONVERSION. F‘\CTORS FOR DTZE FROM INHALATION .
OF 1 . curie- 'sec/m3 OF SPECIFIC IQDINE ISOTOPES

Isotope. : Tay *(;;c:nl?ose .
3t 742 T
1132 26.5
;133 200
134 12.5
135 61.5

b. Whole Body Gamma Dose

The whole-body gamma dose was calculated, in most cases, from the

‘express ion'

TID = 0.246 E, (TIE) rem, ... (A-10)

where E), is the average gamma energy (0.7 Mev), and TIE is the total iﬁtegrated
exposure in cu.rle sec/m3'. This equation assumes that the exposure is to an in-
f;nzte_ hemispherical cloud, which is a conservative assdmption, especially at
‘d‘ist"a-'ni\,c_s close to the fa_ciliity, 'Hdwever, the over-estimate is at least partially

compexxsated for by the neglect of the dose received during the 'a;pp'roach of the cloud.

S XxJ. Dx‘\Iu'xno et al.,' “Calculation of Distance ractors for Power and Test Reactor
Sites,' TID-14844, March 23 1962,
TAECU 3066, op. cit.
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In the cace where the size of the released cloud was very small a
dhect dose rather than an immersion dose was. calculatea ‘at on-site iocations.
" In such instances (cf. s »Bulldlng 019), the cloud was represented by a PO‘Lnt source,-

-and the dose was obtalned by 1ntegrat10n over the c:loud tra_]ectory.

C. Dose 'Fr'om Ground Deposition

The rate of ground deposition of f1551on products from a cloud is re«-

,lated to ‘the concentra.non of these f1551on products in the cloud by
W = X.Vg curies/m"~ -sec, , ee.{A-11)})

where»_j(_ is the average concentration of the species in the cloud in cur:ies/'rn?’,f C
and V is the settling veloc1ty in m/ sec. Vc is a funcnon of wind velocxty and

was assumed to be o. 025 m/sec Ior a wxnd veloc1ty of 3 m/sec.* :
P e TR

The total deposxtxon was calculated from the relanon
W = ¥V ot curiesf%nz ' .- A-12) '
T~ X g ’ _ 4

thré" t- was ta,k'.en as the release time for continuous releases, or as the cloud
.diameter divided by the clo_u'd'velocity' for puff-type releases. Since Equétfo_n A-12-
‘-zgnores cloud depletlon if yields conservative results, particularly at large dis-

tanc es such as that to the nearest commuruty.

- Sinceyt is simply the 'I’.;E calculated for different conditions’ b{ Equa—.
. tions A—o, A-8 and A—9 Equatxon A-12 becomes

Wp = (TIE)V curies/m%. .. -(A—13) L

. The- total 1ntegrated dose from a ngen ground contamination level was: B

alculated from the followxng relatlonshtp,

rem. c..(A-14)

%J. C. Couchman, ""Graphic and Tabular Aids for Reactor Hazards Lvaiuauon "
S FZM-2277, June 9, 1961; AECU-3066, op.cit.; and A.C. Chamberlain, “ASpects -
of: Travel and Dep051t10n of Aerosol and Vapor Clouds " AERE HP/R—1261 1953. 4
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This vequation is based on a calculated dose rate of 10 rem/hr at a distance of l
meter Irom an 1nf1n1te surface contaminated with 1 cur1e/m2 of 0.7 Mev gammas V
In. Equatlon A-14, E- is the isotopic (average) gamma energy calculated from the
energies. listed in Table A-1 and -Ari is the relative 1sotop1c abundance as deter.s

mined from Egquation A-3, using cumulative yields for y (Table A-1).

Integration of Equation A-14 and appropriate substitution for )vi yields .

; LiAr_
!l e

TID = 20. 65 IZ: A (TIIZ)_ rern, ..-{A-15)
i

where (Tl'/z)i is the isotopic half life in hr .

Using Equation A-15, it was found that the life-time dose from ground
;contamlnated uniformly with 1 <:ur1e/xn2 of mixed iodine 1sotopes would be ;JéfZ
rem for transient- produced inventories andég&rem for steady-state -power-
kpr-o«_:luce_d inventories. Therefore, the dose due to ground contamlngtlon—from tke
.pSSfulrante_d, accidents is 46.2 WT and 280 W for transient- and steady- state-power=-

produced iodine inventories, respectively.

d. Direct Dose

The direct dose from fission products remnaining in the puilding was
‘calculated for those cases where the released radioacrivity (ér a portion thereof)
was effectively contained by the faéilit;} design and resulted in a significant radia-
tion TSOQ;ée‘abdve ground level. The calculations of the direct dose conservatively
aS_St;rﬁe_d-nc air or structural attedtuation, exéep’t in those cases where sdbstantiai

_S_hiel_ding material exist’edbetweer; the remaining radioactivity and the receptbr,

NAA-SR-7300
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APPEND!X B

METHODS FOR CALCULAT!NG THE- RADIOLOGICAL CONSEQUE}%CFS
GF THE SRE MAXIMUM. CREDIBLE ACC!DENTS ' -

1. Activity Inventories

a. Hehum Release Through Top thela

The act1v1ty inv entory' in curies, Q {0,3, of each 1nd1v1dual nooie gas .
f1551on product xsotope in the reactor hehum atmosphere Immedlately after the

fuel element melts was. calcula.ted from

: Y’i](l - e"h'it)

%O = }1: ‘[yi(; _ e‘fkit)].

;th

CV curies, V S ('B4'1'1) :

where Y_" is the fission yield of the i 1sotope )\i is the decay constant of th‘e_' _
cith 1sotope t is ‘the operatlng t'me of t}‘e reactor, C is the concentration of noble N
.gas fission products in: ‘the hehum atmosphere 1mmed1ately after the fuel element
melts,’ and V .is the volume of the hehum atmosphere.. Values for the f1551on
yield, Y Were obtained frorn Katcoff.™ Ha:.f life values used to compute A
were obtaxned from StehnT and: Strom}.nger et al, § {Isotopes with half-lives less
‘.than_.two mlnutes were. omltted ). The reactor operatlng t1me was assumed to-be
'equ.i‘v'.ale'nt 'to ohe‘ year. ' The value of C was taken to.be 4.2 'x 10 -2 'c'uriies/c_m}of_
-~hel1urn as reported in the hazards summary.** The volume, »V, of the helium at-.

mosphere is 9 15 x 106cm3;'

b.. Pru’nary Sochum Release

The- heat generated from the combustion of sodlum \m.ll cause the gal-
lery atmosphere to expand A conservanve calculatlon 1nd1cates that one-half of'i

: the 5600- cubic foot primary sodium system gallery atmosph.ere will be réeleased

*5. x{atcoff "Fission Product Yr.elds ‘T‘rom Neutron-lnduced Fxssuan," Nucleonzcs
18, No. 11 (November 1960). .

T, F. Stehn, '"Table of Radioactive Nuchdes," '\Iucleonlcs 18 No ll(November
1960 -
§D9 St?romm,ger, J. M. Hollander, and G. T. Seaborg ”Table of Isot0pes " Revxews »

of Modern Physics, 30, No: 2 (April 1358).
' -**The' Atomics Inte.rnatlonal Staff, "Hazards: Sumfnary for Thorlum Uranlum Fuel
" in the ‘Sodium Reactor Experiment," NAA-SR- 3175(Rev1sed;, July 1, 1959.
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from the gallery due to the increased pressure resulting from absorption of the
heat generated during combustion of the released sodium. This limits the oxygen -
iva_ilabie_ for reaﬁtion with the sodium to 7‘36 moles. Assuming all of the oxygen
to b_é CO'ﬁSumed.,in the formation of the combustion by-product, Na'Z.O,. 149 1b of -
sodium will react. This analysis implicitly assumes that the overpressure does
not remove'th_e shield blecks. Tauking the saturation aéti-vity of Na‘24 in the pri-
rriary coolant a'sr 0.3 curies per g_ra_m,* this co~responds to 2,03 x IG4 curies,

(For fu_rlth'er details, see the summary of the SRE maximum credible accident .3

discussed in Section VI.)

2. Release to the Atmosphere

4. Helium Rele'a.se Through ~Top Shield

The reactor hehum atmosphere is assumed to leak at a rate of .25 cfm

through the reactor iop shield seal into the 300 000 cubic foot high-bay volume and

subsequently to the outside atmosphere. Since this coastitutés a double- compart-. ;

ment type of release the quantity of rad10act1v1ty esc¢p1ng the high bay was ob-

tained from

_')L. +d/w) o | g |
2O NSy o T curten, oo

S =F_ge
where
S{(‘t) = quantity of the'ith‘isotop‘e releésed from thé high bay at time t, curies
Qi'_('O)' = quantity of the ?th isqtope con_téined in the h_e-l_iuifn atmosphere at time
t = G (as calculated by Equation B-1), curies ’
F = leakage rate of the helium atmosphere 1nto the high bay, 1.29 x iOfS
sec™ 1 .
G = leakage rate of the high-bay volume, 1.33 x 130_5 sec™ !
>\ = dec‘aY constant of the iT> isotope, sec”!

t = time after leakage commences {here it is assumed that corrective

action can be taken after 2 hr), 7200 sec

‘*The Atomics International Staff, NAA-SR-3175 (Revised), op. cit.
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d= dlstance from SRE to recepto , 65 meters for the nearest facility,.
101 meters for. tne site boundary, and 4830 meters for the nearest
covmmunxty

U = average wind speed, 0.5 meters/sec for. on-site calculations and 3.0
meters ./ sec for off-site calculations. . ' .

b. Primary: Sodiurh"-Relea's e

f the 149 lb of sodium wh1ch react to. produce Na O, it has been as-
sumed that only 50% of the 1 '\TaZO becomes axrborne* and that due to a<sorption
}on r.he gallery shield block and wall surfaces, only 50% of the- ar.rborne fraction is
,released subsequently into the hlgh—bay area, correspondtng to a total release of
37- 1/4 1b of sodium. Of this amount, 12 1b are entrained in the hxgh-bay' ex_haust
systexu f11ters (12 1b of sodturn corresponds to the 16 b 0f Na O which would plug
fthe 32 fxlters assumlng a loadlng of 1/2 1b per filter as the lxmltlng case). The
"f1lters therefore contaln 1.63 x. 103 curies of \1324}, leavxng 3. A3 x 10> curies |

"ava11ab1e for release to the outsxde atmosphere.

Durlng the period of sodlum combusnon it is assumed thaf the release
:'_rate frorrl the hlgh bay is determlned by the pressure resultlng from aosorpnon
"by the axr in the high bay of the heat generated by the sochum combustion.v To
;-sunphfy the derermlnauon of this pressure ‘and to ensure the conservatlsm of the
Lcalculated valuae, it has been assumed that all of. the heat generated by combustion
"of the sodlum is so absorbed 1t has also been assumed that the pressu*e thus -
-.created m the h}.gh bay " 1ncreased in a step fu.nctzon to the maxunum value as soon-
‘as combustxon commenced, remalned constant’ throughout the combusnon per1od
‘and decreased in a step to near atmospheric when combu.stlon ceased. The leak_
.rate assocxated with this periocd of hxgh—bay overpressure results in a2 constant

'hlgh—bay contanunant release- rate vwhich is calculated from

R =—"C—ee ft"/hr, = e (B=3)
where - _ . : :
‘ _ RV = leak rate from the high bay miaintained throughout the combustion

period, cfh

'*'I‘he Atomu:s Internat1ona1 Staff "Final Summary Safeguards Report for the
Hallam Nuclear POWer Fa.Clh.ty,“ NAA-SR-~ 5700 September 1961 '
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H = heat of combusuon of sodium with Na O as the end product 4100
Btu/1b™

M = mass of.sodium reacted, 149 lb

V = volume of high bay, 3 x 10° ft°

t = duration of combustion, 0.138 hr

m = mass of high-bay air, 2.42 x 107 Ib

c = specific heat of air at ~onstant volume, 0.174 Btu/lb-°F
T = original temperature of high bay air, 530°R.

_ Substitution of these values into Equation B‘-3 yields a leak rate from
the hign bay, ‘Rv’ 0f 4.15 x 10° cfh. At this leak rate, 8.2 x 1.04 £ of contami- |
nated air will be released from the high bay during the combustion period (a_pp'r(')x—
imately 12 minutes). . -Since ‘the activity released to the high bay s C'ontaihed irr
3. .82. ‘x 105 'ft'3 of air {i.e., the ‘high-bay volume plus the overpressure volume). _

‘ :he total actlvuy released durrng the combustion period will be [(3.43 x 10° )(8 2 x

10° ]/(3 82 x 10° ) = 7.36 x 10 curies, or 3.68 x 103 curies/hour. ,
Therefore, upon termlnatlon of combustion 2. 70 x 103 curies of 'Na24‘

A (i.e. , 3. 43 x 103 - 7.36 x 10 ) would remain in the nigh bay. From this -poiht"on,

' the drxvtng force for leakage from the high bay is assumed to be the pressure ; 7

dlfferennal created by the wind blowing agaxnst the exterior wakls of the h1gh—bay

area. Two equanons were considered for caiculating the pressure exertec on

the walls by the wind. The ﬁ.rstT is

9 V7 z /
P Pk[(3o) vln, v;:ate’r, . ces (3_4)

*J. D. Gracie and J. J. Droher, " A Study of Sodium Fires,'" NAA-SR-4383,
October 15, 1960.

TJ.V E. Dykxns t#*Navy Facilities for Evaluating Prefabricated Bulldlngs 't ASTM
- Special Technical Publication No. 210, presented in the Symposium on Full--

' BScale Tests on House Structures at the 2nd Pacific Area National Meeting of the
American Societyfor Testlng Materiais in Ics Angeles, Cahforrua September 18,

1956
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" and the second” is
P= 4‘.5k£”+2"—_—'- in. water, , . v (B-5).
where

P:".:_pressure exerted on bu11d1ng walls by the external wznd 1n‘ches_ of

water

~‘p_'¥_—.'den51ty of axr, 0. 0023 slugs/ft

k= in. of water/lb-ftz. 0 192 in. of wate;;ps:

h :b'_helght of buudlng, ft
v :: w:.nd »speed mph in Equatidn B-4 and fps in Equation'BQS

'_,Equatlon B 4 is consndered to yield more 1~ea.hst1<: results because the. bulldlng
'.helght is ta.ken 1nto account but SInce both eq_aauons are vahd and: more conserv
»,.,.atl.ve results (1. €., hlgher pressures and resultant leak rates) are obtz—uned from:

' -Equatlofl B 5, thls latter equauon was used in the calculauons.

There are two w1nd speeds and conseq_uently, two bxnlchng leak rates
u'sed"i'n”the analyszs (see Section’ VI)._ The f1rst - which’ is for the on-site. calcule—.
tiehs assumes a w1nd speed of 0.5 meters per second, resultxng in a pressure of
g, 0029 1n. ' water The other, for the off-site (nearest communlty} calculatlons
: -assumes ‘a wind- speed of 3.0 meters per second, resultzng in a pressure of O 105 -
in.. water, Normal construcnon methods resu.lt in a leak rate of 1- 1/2 cfh per ftz
of wall area at l in.. water,T however, the SRE leakage is as sumed to be’ 3 cfhper
' .ftz of wall area at one inch of Water.§ Using this value and a hlgh—bay wall area -
~of. 1. 8 x 104 ftz the leak rates subse_qu.ent to sodlum combustupn are 157 cfh a.r_z_d

5, 650 cfh respectively. -

'I'o"aui’nmariz.‘e briefly, fhen— the release of Na from the SRE kigh bay

'occurs in two distinct wayS' (1) throughout the per1od znwhlch sodmm inthe gallery

‘ *’\hng Chlen Yin- Feng, Hung ~Ju Wang, and Tlen To Siao, "Wind Tunnel Studxes

- of Pressure Distribution . on Elementary Building Forms, g Iowa Insntute of Hy-

' draulic Research, State University of Iowa {(unpublished thesm)

T"NALAMM Spec1f1cat10ns for Static Load Testing of Curtaln Walls " Motal Curtaln'
- Wall Manual, Section 3.5 (Copyright 1960). .

§R. L., Koontz (unpubhshed data Reactor Hous1ng Study Group, Atonmcs Inter-—.
natlonal March 1962).
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: : . 3 -
is reacting with oxygen; the release is constant at 3.73 x 10 curies/hour, and
(2) from the' time scdium combustion terminates through the end of the éxposure

: per-iod, the réleaSe cccurs at a voiume leak rate determined- by the wind SPeed"

. i 4.
The total quantity of Naz‘ ‘arriving at a downwlnd receptor durlng the

_entire exposure period was computed from

Q=qt_ e r + Ae i

-\ _d/a X (tetd/m)y [ Rt /V\
T -e Z# curies ...{B-6)

;
/
"where
' . . 24 _
Q = total quantity of Na arriving at the receptor from time t = 0 to
t=t_+ t_, curies '
c a ~

q = release rate of I\I'a.z4 during combdsﬁon, 8.95 x 104 curies/day

A= total quantity of NaZt remaining in 'hi-gh bay at time t =t

s 2.70 x
3 , c
107 curies
t_ = duration of combustion pefiod '0,00824 days
t = duration of release after combustion perlod 0.0751 days for on- s1te

: calcula.tlons and 0.992 days for off-site calculations {see also dlscus~
sion of the dose from fallout, section 3.b of this appendix).

24 -1

X :'radioac"tiire decay constant. of Na“", 1.109 day

d = distance from SRE tc¢ receptor, 86 meters for the nearest facility,

10l meters for the site boundary, and 4,830 meters for the nearest

community’

£l
|

.average wind speed 4.32 x 10 meters/day for on-site calculauons
and 2.59 x- 10 meters/day for off-site calculations

‘R = high bay leak rate after the combusnon period, 3.77 x 10 ft /day for
,_ on-site calculations and 1.36 x 105 1 /day for off-site calculations -

V = volume of high-bay area, 3 x 10° £t°,

3. Cloud Diffusion_ and Ground Deposition

a. Helium Release Through Too Shield

The helium leakage acéident_ will release only noble gas fission prod-

ucts. . Aécordin_gly, there will be no deposition of a'.ctivity.ron the ground and the

NAA-SR 7300
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_vvhere Values for all but V have been previously definedor are given in Table Vi-1
The: initial volurre of the cloud v o’ stnce this is a continuous and not a puff re-
lease, was. taken as the preduct of the area of the smallest wall of the high bav'
(approxlmately 280 meters ) and the distance traversed by the cloud in one sec-

vond (0.5 meters).
’I'he off-szte cloud immersion and inhalation exposures were calculated“

from ‘the expr ession

+

i . 3
jcurie-sec/m
i

{

20 s 4"gdn"2
= ——5—5— eXp| - —5——5——|exp|- -
CZ__ 2 -n . C2d2 n 7172

2

nu C
| | .. (B-8)
where V_ is the deposition velocity in meter/sec, and all other parameters have .
bé_eh dve'fi%ie‘d"‘ previously .o’ri given in Table VI-1.

Slnce a review of the htera ure revealed tha_t no value for the deposi-
tlon velocxty for Na O was ava1lab}.e it was found necessary to choose a value.
(It was not felt that thxs effect Should be eliminated, due to the fact that, on .trav-.
'elhng the 3—m11e distance to the nearest community, certalnly some significant
vamount of fallout of the relanvely heavy Na O particles would result,) In order
’to determtne the effect of tlus parameter a series of calculations were performed
in whlch V ‘'was varied over a range of values. These calculations indicated th_a'_t:',:
; .-ior the :_3_—r_rule dxstance . as the value of V increased, the fraction of th’erclou'.(:i’
'ra’d‘io'aCtAi.vity' content fall lng out at that poxnt would also inc rease; however, corre;
spondlngly, due to the 3- mxIe transport distance, the larger values for Vg sub=
,stanually depleted the cxoud of its radiocactivity ontent,, with the result that the
" amount of radioactivity remaining in the cloud became quite small. As a result
of these calculations it was decided to use a value for V _ of 10-2 meters/f sec.
This value w_as chosen since it was not so large as to markedly deplete the cl‘dud,

yet not so small as to negate its effect.

In computing the ground concentrat'on on-site, it was decided to assume

. maximum fallout from the cloud as defined by

.nQ
C d

W= - /

2en 2~ (n/2) ’ - ---(B-9)
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: where all terms have been defined prevxously. This method of arrivi*xg at the ‘
fallout dose on—sxte was used. 51nce, as mentioned prevxously,' no fallout correc—A

-tion Was apphed to the cloud transport equanons for on-site dose evaluatlons. -

In compunng the ground eoncentratlon off-s1te the method described '

_by Equatlon A-l3 was used since it provxdes more realistic results when a value

of Vg can be selected.

4 Total J'_ntegrated Doses :

a Hehum R.elease Through Top Shield

A_s prev1ously menuoned _the only dose resultlng frem the release of
'9the reactor hehum atmosphere is the whole body 1mmers1on dose. ince the

- plume 1s of very small chameter at the on-sxte 1ocat10ns 1nvesuga.ted :the doses
per cur1e released were obta1ned from Holland's nomograzn,» ' Smce nomogram.
-jvalues are. based upon an average wind speed of one meter per second and’'a fzS— :
sion’ product gamma-ray. energy of 0.7 Mev, the values obtatned for B ~ or 1e€ey

'5 % lO 4 rem/curle released at the nearest facility and 4 x lO 4 rem/curie xe-‘.

e leased at the site boundary, ‘were corrected by the followxng relatxon- L

"}%:i-__ki-.._ ~).d/w S _ o
| o7 rem/curie, ) ---__.(Bv—.lfo).' R

"'\vhfre Bc_ is’ the corrected value of the dose per curie and (1:. Jk )/0 7, 1/%."- and ..
Idlg' i;epresent energy, wind speed, and Ln—transn: decay corrections, respec —.:ﬂ
‘:tlvely, for the’ Jth photon of the 1‘5h isotope. Values for Eij and ki' were tha.1ne<_i o

: from StehnT and Stromlnger et al §

Combuung Equauons B 2 and B 10, one’ obtazns the fOIlOW1ng expres- '

»ston for the Whole body 1mmer51on dose:

;D :Z Bci St rem. e (B-11)

"'—'-AECU 3066, op.cxt.
i1J.F. Stehn, op. cit.
- §D Strorn_lnger op. cit.
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b. Primax_jf Sodium Release

(1) Immmersion Doses

The external whole body {(immersion) dose either on- site or off-site,
received by personnel standing at the cloud centerline during the appropriafe poxr-
tion of the release period, is calculated from Equation A-10, except that E),, - the
gamma energy_, is 4.12 Mev per disintegratiqn of N324. The method described in
'_S_e'ctibo’_n’4.a above was not used in this case since the size of the clc')ubd‘at the release

peint was initially large {(i.e. cloud w1d{n = Buildin‘g width).

(2) Gx‘-eund Depositien Daoses

(a) Ou-Site

The on-site whole body dose resultant from standing on contami-
" nated ground_is received in increments. The total dose is cor‘nprrisved_ of that re-

| Ceiv‘ed”i‘n the -first 2 hours of the release plus that received in the 8-hour

. work periods: starting 24 hours after the accident and continuing for 90 days. For
tixe purpgé'e of maximizing the dose from ground deposition, and censidering that

' a._24ehour' .evac’ua_tionr period would follow the first 2-hour exposure period, it
has been‘{as“stixj_né_a- that the accident occurred at 8:00 A. M. on a Monday morning;
should the accident occur at any time later than ihis, the total dose received from

fallout will be less because of the short half-life of Na’® (15 hours).

7 In calculating the dose, it has also been assumed that the values
for w obtained from Equatxon B-9 represent the average level to whxch the ground
area. hapb been contamlnated. Since these values actuaally represent the max1mum
. deposition at a particular downwind distance, this assumption will lead to a s.1gAr,}1f1~

ea.ri_t ov,é;--'esti'rné.te of the dose. The equation used for calculaﬁ.ng. the fallout

dbse» is
2 2) -At
2‘41-‘ hc + a T el

D_F- X I > - e
: T h

- C

-A
rtez -)\rtx’
+w21 - e e rem,’ vs.{B-12)
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where

o
"

i

. whole body E(‘::x;ter-na.l doéé from féll‘out ‘rem

gamma-ray dose rate conversxon factor,"‘ 12 r/mc br at 1 cm in air
for 2.75 Mev photons plus 6.9 r/rnc hr at 1 cm in air for 1.37 Niev

photons = 18.9 r/mc hr at 1 cm 1n atr
w, = fallout on-site in first 2 hours, curies/meter

Wy = fallout on-site'in first 24 hours, curies/meter

te = duration of initial exp.osure :perio:c'l, 0.0833 days

1 o . . B : o :
t, = duration of exposure period after return to site, 0.333 days
‘h_ = height of critical org'an above ground, "100'centir’neters

a= rad1us of contamlqated areds (~ half the w1dth of the SRE- hlgh bay),

3
l X 10 centxmeters

t. = waxnng per-od before restarung exposure’ 1, 2, '3, 4», 7. 8, 9, 10,

11, 14..... 90 days (weekends omltted), :

: and the other parameters are as prevxously deflned

_ While the contam'Lnatcd,_ ar._'ea wil}., in all probability., be a n'a_?rbxv'
ré-’ctangul.’a‘r_ strip extending from the SRE, slight changes "in wind direction ~co£11d
_producc xn'stéad a wider area of cdntaminat{on. In this case, the avcrage oroundv
‘contamlnatlon level would ebviocusiy be less than that predxcted by Equanon B 9.
'However :1n order to be conscrvatxve t.he values of w determinéed from B- 9 wern_.v
assumed to exist in a w1de area whlch Was approxxmAted for purposes of com-’ -

puting dose, by a circle 15 meters in radius.

Although thxs calculation accounts tor the fact that personnel are
‘on the sﬁe for only 8 of every 24 hours, it assumea that the exposed uidn Ldual
vull stand on the contaminated ground surface for the entire working day. ance
relatxvely few persons at the site ‘work’ out- doors for any extended perxod of nxng,
the dose recezved from w has been reduced by 2:) % (1 e. , Lo 6 hours exposure
per_ work.day). This reduction factor is probably too small so that the ro suh

zwill’,stili-ov_er—estlmate the dose from fallouL.

:‘*G J Hlne and G. L. Bro%rtll Radiation Dosimetry (Acadcr;'iic P’rcss,»«lxxc;'? New
York 1956), Ch. 16. - - ' . : B : oo

" NAA-SR-7300
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‘mC].llding this reduction fat;:t_o‘r,-v EQuaftio,h B-12 bec_bmes

rem,  ...(B-13)

where all terms are ;’.—Ls d‘eﬁned pfevidusﬂly.

It should be noted that adchtlonal conservatlsm is prov1ded by the -
'.'fact tba.t no reduction of the ground concentrauon is taken due either to weather-*’b

1ng or to decontamlnatlon efforts.
(b} Off‘- Srte

. The calculatxon of the dose from fallout for the of_f-sxte case 1s
:: s1m1lar, ‘but no reducuon in the- dose for. occupancy perzod has been assumed

-The off- su;e dose the-x becomes

s . 2. 2

':’.wh"er’e a, the radtus of the contamxnated area, is now. taken as 10 cm: because of L

l.]the extent of d1f£u510n of the cloud in travelhng the dlstance to the nearest com—

:;'.,munuy, t the exposure perxod ‘is taken as’ 90 contznuous days, and; the other

'pa.rameters are as deﬁned prevtously.

{3} Dt'rect iRadlanon -Doses

The poruon ot' the external whole body dose contrzbuted by du-ect

‘._—lrad;atxon frc*n the actxvxty contaxned within the hlgh-bay exhaust system fxlters

};a.nd he hxgh-bay air volume 1mmed1ately after combustlon termlnates was esu—
’ matcd fro‘m _
6(F + 'A)»'E)’te;i

Dy = ; I rem, SRR ,.;,;.('B-?isv)‘.; 7'

NAA-SR-7300
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. Where F is the activity contalned in: the fllters (l 63 x 103 curigs) ¥ is the faq‘; '
. tor of reducuon in the dose by the covxcrete walls of the high bay (tvvo fOl‘ \532%

: photons sh1e1ded by 6 1nches of concrete), and the other parameters are as de-

.'flned prev10usly. It should be noted that the rugged terrain surroundlng the SRE

'Would substantla.lly reduce the direct dose recezved at other more dlstant fac111-

-tles tor mu.ch lower values than those computed from Equauon B-15.

“{4) Inhalatlon Dose.s

The lnhalauon dose, en.her on-site or off Slte from exposure. to.
' '-the cloud is obtalned by 1ntegrauon over the app,.oprxate exposure per1od and the o

subsequent 90 days. The critical body oraan Ls-the-whoie body, 51nce the:

- ___N_a_Z‘i act1v1ty is assumed to be in:the form of soluble oxides. The Lntearated

. whole bod)r dose from 1nternally distribated \Ia24 was calculated from the ex-: |

pression

A » - -Xt
Sl 5. 12x 10’ f[ZEF(RBE)n]b 'rnz: - A d/“ [ re.
STBT T T m, aQ 4 X "

O e ;
Ao
A ALt -Rt fVy i _,e')’ t "e-)\tz'(l _ e)‘bta), E T
+e - e )' [ -.-(Be16)
s ta \ L r ) : b .
 where . .
o DB = _1nhdiat1on do:sf_ Lnf)Odd}s resuhanf_ from cxposurc to. L‘xc cloud for
o aumt L:t'%rt‘, rem ' -
PP SO @
f= fraction o_f irihbal_,ed.activit-y,teachin:g the c.z_-itic:al‘ Q_rga’h, 0.75™
>EFRBE)n = effective -_ené.r,gy’ for MNa 24, 2.7 i\d_ey*

b = breathing rate, 5 x 10 ~ cabic meters/sec

m = mass of criti¢al organ, 7 x 10" grams™

Intcrnatxorml Commission on: Radxologxcal Protection, Report of- Connmxttee Il
on Permissible Dose for lm;ernal Radlauon (Pergamon Press, I_nc‘ > New York

}959)

NAA-SR-7300
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effective decay constant of Na,24,. 1.172 days—l

¥*
-17

p, = biological decay constant of sodium, 0.063 days

>
i

[ad
I

| = time of exposure from time t = t_ to 90 days, 90 days

5 time of exposure from time t = t, to 90 days, 90 days,

-
1

- and the other parameters are as defined previouély.

International Co‘_rnmi_s's_iou on. Radidlogical Protection, .op. cit.

NAA-SR-7300
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APPEND?X C
BIBLIOGRAPHY OF HAZARDS REPORTS FOR ON SITE FAC!LIT!ES
--AI Sfaff "Hazards Summary for Thorium- Uranxum Fuel in the Sodlum Reactor

,--‘prer1ment ""NAA-SR- 3175 (Rev:sed) July -1, 1939 and Supplement Aprll 8,
- 1960. . ' L -

o G. L. Blackshaw and C. H.. . Skeen; Safegxiards ,Su'rnmar'y ~'£or'the.'_-AE-.6> Reacto:{-"
.NA.A. SR MEMO 5304 July 7 1960 ' . ’ S R

' R, L Brehm ed. USummary Hazards Report a_nd Operations ) _‘\/Ianual for e
- SNAP Cr1t1ca1 Assembhes 4A and 4C (SCA 4A 4:C) e NAA—SR MEMO 7011

January 12, 1962

: 'Compact Systems D1v151on "Preliminary Safeguards Report - Acceptance :
‘Test Bulld:mg (019) v NAA SR 6733, November 15, 1961}, :

D, T Eggen et al. ”Ep1therma.l Critical Exper 1ments Prehmwnary Safe— o
._guards Report, i AI 4120 Auvgust 12, 1959. L

g 'D E. Fletchall, ed.,‘ ,”Sodlum Graphite Reactor umtn.al Experlment Hazards
' 'Summary e NA.A-SR 3404 Aprll 1959 . . )

'.'.'; R. S Hart, et al ' "Change of KEW’B Reactor Cores - Evaluatlon of S1gn1£1cance: :
- with Regard to. Assoc1ated Hazards," NAA-SR-MEMO- 4928, February 4, 1960

R. S Lubom1rsk1 : ., "SNAP 8 Flight System (S8FS) Test Facility Safeguards:i _-
._Report n 1\A_A. SR MEMO 7359 to be published as classified document '

._..]_, Moss ed., "The SNAP Crltmal Assembly 4B (SCA-4B) Water hnmers1on G
,Summary Hazards Report and Operations’ Manual " NAA. SR - MEMO 6877,
. November. 20, 1961 ' _

H N. Rosenberg : .“Summary Safeguards Report for SNAP 2 Development
:System (SZDS) b NA_A SR 5483, November 23, 1960 (Classified). . I

AL R. P1ccot ed. " ”The SNAP 8 Development System- {S8DS) Test: Fac111ty
FfPrehmlnary Safeguards Study " NAA-SR-6181, September 1 1961 (Cla351£1ed)

A R. Piccot, ed: s "SNAP 8 Exper1mental Reactor {(S8ER) Final Safeauards R _b
B Summary Report " NAA-SR- 6958 FebruarY 28; 1962 (Classified), and Add. 1"?;
»:Aprll 8, 196z2. ' R

") H. N. Rosenberg ed. ”Summary Safeguards Report for SNAP 2 Developmental )
’,'SYStem (S 2=~ DS)"' \IAA SR :)483 November 23, 1960. - S

‘G. H. ‘Anno, ed. > "S’\FAP Ir° Envxronmental Test Fac111ty Hazards Report n
3_-NAA SR 3513 - May 1, 1930 (Cla551f1ed) :

ii AW, . ‘Thiele, ed., "SNAP 8 Critical Exper11nenf .:mmmary Hazards Report
;and 0perat1ons Manual " NAA-SR MEMO-7029, Fébruary 1 1962,

AL W Thzele ed ”SNAP Crltlcal Facxhty {Building 012) Summary Hazards
_Report, " NAA-SR- MEMO 7205, April 6, 1962.

"'R L. Tomhnson -'éd SNAP Shield Test. Experlment Final Hazards Summary',‘_'_ ::'_1.
A.A SR~ 5896 March 17 1961

- G. B, Zwetzag, ed., "'Organ1c Moderated: Reactor Crwtxcal Experlment Hazards
Summa.ry,'v' NAA SR-3220, December 15, 1958, . .

S0 D. Seawell, ed., "'Special Purpose Power Plant Critical Fac1hty Summary
’.'Hazards Report " NAA-SR-MEMO-1946, May 15, 1957 (Classified), and -Add. 1,
Deécember 1 1958 Add 2, March 11, 1959 Add 3, January 15, 1960 and’
Add. 4, July 31, 1961. -
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INTRODUC TION

In order to maintain NAA-SR-7300 reasonably current both in terms of the
‘reactor facilities - existing at the Santa Susana Site and with respect to the
radiological consequences of their maximum credible accidenis, it'is planned
to publish addenda at periodic intervals. These will be released, for example,
as new reactor facilities are added to the site, or when analysis reveals that
new experiments or design mcdifications alter the consequences of any of the
current maximum credible accidents. In general, these addenda will discuss
the new or revised maximum credible accidents and the radiological conse-
quences which result thereirom. The discussions will be similar in format to
the presentations in Section VI. E of NAA-SR-7300.

This first addendum is being issued because analytical studies completed sub-
sequent to the publishing of NAA-SR-7300 have demonstrated that the maximum
credible accident for Building 019 might occur during the dry-critical testing
phase of nuclear operations rather than during wet-critical testing, as speci-
fied in the report. It should be noted in this regard that, at the time of publi-
cation of NAA-SR-7300, the accident studies for Building 019 were still in
progress and it appeared that an accident occur ring durxng wet-critical testing
would result in mo.2 serious consequences than the other accidents which had-
been studied up to that time.

Since this is the first-addendum to be issued, 2 number of typographical errors
which have been brought to the attention of the general editor will also be noted.
In addition, a number of relatively minor technical inconsistencies will be
pointed out and rectified.

'REVISIOY TO THE BUILDING 019 MAXTMUM CREDIBLE ACCIDENT

As mentioned previously, the Building 012 maximum credible accident has
been revised to reflect the results of analytical studies which were completed
after the issuance of NAA-SR-7300. Thre following imaterial describes the new
maximum credible accident and its radiological consequences. The material
to follow is to replace that presently contained in Section VI.E.9 of NAA-SR-
7300, and, for convenience, is present2d in the same format.

Section VI. E.2 (Rexised) SNAP Fiight §ystems Nuclear Gualifications
Test Facility {Building 019)

a. Maximum Credible Accident®

{1} Events Leadxng to the Accident

The maximum credible accident is assumed to occur during the
dry-critical tésting phase of the nuclear qualification program.
The accident assumes a2n unchécked ramp insertion of reacticvity:
*= W, H. Heneveld et al., "Acceptance Test Tacility Safeguards Report,
NAA-SR-728#A, Septemuer 1962 (Classified)

NAA—SR-?_?.OO, Addendum 1
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(2)

(3)

(<}

corresponding to a continuous insertion of one control drum,

and further assumes that all the scram circuitry fails and that,

in addition, the operator fails to take any corrective action. .

Since the maximum rate at which each control drum can be ro-
tated in is 0.5°/sec, there will be some maximum rate of réac—
tivity insertion which would occur over a limited portion of-the

drum movement. A continuocus insertion of this magnitude was
assumed, and the studies indicated that it would produce a power.
tran51ent with a total energy release of 40 Mw-sec before the. ,
reactor would be ultimately shut down through the loss of hydro-- -
gen from the core. The calculations 1r~d1cated that, in this o
transient, 17.5% of total hydrogen present in the core wotld be
released.

Core Fission Product Release

The activity in the core resulting from the 40 Mw-sec transient
was calculated to be 7.2 x 10’ curies. Since the reactor would
not-have operated at any significant power level previous to the

‘time of dry critical testing, the radiological conseguences of

the maximum credible accident will be based only on the racho-'
aCtIVItY produced in the transient energy release.

Mode and Degre’é of Fission Product Release from Core

Since at the time of dry-critical testing, the core has not been.

'subjected.to any significant prior burnup, and since the accident

does not result in core melting, it is assumed, in accordance
with the criteria set forth in Section VI. B of the present report,
that the core release of fission products is restricted to the
volatile fraction. only. In this case the release is assumed to
be controlled primarily by diffusion, with the release fraction
being inversely proportional to the square rooct of the molecular
wexaht of the diffusing species. Under these assumptlons, the
amount of fission product release from tbe core is 2.5% of the:
volatiles, correspondxng to 5.4 x 10% curies. '

Release from Building

It is assumed that the fission products released from the core-
will be instantaneously and uniformly dispersed in the high bay
volume and immediately released to the atmosphere in the form
0f a2 puff. The dilution volume for the purpose of this calcula-
tion is assumed to be the volume of the high bay, about 3600 m
It is further assumed that 50% of the iodine released from the
core will deposgit in the buiiding and thus will not contribute to
the exposure of outs ide personnel. '

NAA-SR~7300, Addendum |
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b. Consequences of the Maximum Credible Accident

(1) Doses at the Nearest Facility

The nearest facility is Building 059, located about 60 feet to

the southwest. The calculated doses at that facility are 2.7 rem
to the thyroid, ¥ 1.4 rem whole body gamma from the radioactive
cloud volume, and 2.2 x 10-3 rem from ground deposition.

{2) Doses at the Nearest Site Boundary

The nearest site boundary is located 250 feet to the northwest. -
The calculated doses are 2.4 rem to the thyroid, * 0.22 rem
whole b0d¥ gamma from the radioactive cloud volume, and

9.7 x 1077 rem from ground depositicn.

(3} Doses at the Nearest Community

Review of Table VI-2 in NAA-SR-7300 indicates that the extent
of cloud diffusion due to transport between the site boundary and
the nearest cornmunity will reduce the doses by about a factor
of 104 Therefore, the resulting doses would be insignificant.
and hence were not calculated.

REVISION OF TABLE VI-2

Table Vt—Z of NAA-SR-7300 has been revised to reflect the results cf the re-
evaluation of the BuxldIng 019 maximum credible accident and is included in
its revised form in this addendum.

In this same table, the exposures resulting from ground contamination due to.
‘all the accidents studied in NAA-SR-7300 have also been corrected. This cor-
rection reflects a revision which has been made in the factors used to convert
from the ground contamination level, in curies of iodine per square meter to
the radiation dose, in rem, rece1ved during the 30-day period, 'arting one
day after the accident. The revised fa.ctors were necessary since, in the ini-
tial report (see p. A-10}, the conversion factors from contamination level to
dosée were based on the assumpmon that exposure to the contamination com-
menced immediately following the accident. However, in the report, the site
occupancy criteria specified that, in the event »>f the occurrence of a maximum
credible accidlen?!, the on-site perSOnnel would be evacuated within two hours
and would return 24 hours afier the accident to commence their normal routine

% The calculation of the dose to the thyroid assumes a breathxng rate of
20. 8 liters/min rather than tke 30 liter/min value utilized in NAA-SR-7300.

NAA-SR-~7300, Addendum 1
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work schedule. It should be noted that in assessing the extent of programmeatic
interaction which might resulr in the period following the occurrence of an
accident, the value of 1.7 rem was established as an acceptable limit to the
dose which could be received in the 90- day period starting 24 hours after the
accident. Therefore, the corrections have been made in order to mzke the
report infernally consistent in this regard.

Accountlno for the effect of the 24-hour decay period and following the method
‘specified in Section 4.c of Appendix A of NAA_SR-7 300, it can be shown that
‘the life-time dose (i.e., the dose received assuming continuous exposure.
starting 24 hours after the accidept) from ground w hich is. uniformly c untam—
inated at tirne t=a with 1 curie/m® of mixed iodine isotopes would be 4.6 rem
for transient-produced iodine isotopes and 187 rem for steady-state-power.
produced iodine isotopes. The exposure values in Table VI-2 have been cor-
rected accordingly. ‘ :

In addition, the inhalation doses listed in Table VI-2 have also been corrected
to account for the fact that, in Table A-3 of NAA-SR-7300, the conversion
factors used to obtain the’ dose from inhalation of specific iodine isctopes were
based on a breathing rate of 30 liters/min, whereas TID 14844%* utilizes the
more generally accepted value of 20.8 liters/min. - In order to maintain con- .
sistency in this case, the iodine inhalation doses listed in Table VI-2 have
been’ reduced by taking into account the lower breathing rate.

It should be noted that, whereas the values in the table have been'revised to

account for all the chanaes noted above, it was not deemed necessary to revise
the text material either in.Sections VI.E. 1 t’nrough' 16, or in the other sections
of the report which are effected. ' -

ERRATA

p. A-2. Add the unit “"curies’ after the ¢guation at the top of the page
{Eguation A-3).

: 2 -

p. A-2. In Equation A-4 change "2m/m°" to “gm/m .

P- A-5. The exponent in Equation.-A-5 should read ""1/2-n"".

p.- B-7. Add the unit "meters’ after the equation at the bottom of the page
‘ {Equation B-7).

- 2 :
p. B-8. Add the term “‘curies/m ' after the equation at the bottom of the page
{ Eguation 8—9). - : -

#-J. DiNunno et al. , "Calcutation of Distance Factors for Power and Test
‘Reactor Sites, "’ TID-14844, March 23, 1962 '

, NAA-SR- 7300 Addendum i
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REVISION TO APPENDIX C

‘The following report should be added to the bibliographv of hazards reports: for
on-site facilities as listed in Appendix C: W. H. Heneveid et at., "Acceptance
Test Facility Safeguards Report,"" NAA-SR-7286, September 1242 {Classified).

NAA-SR-7300, Addendum 1}
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SUMMARY OF DOSES

RECE IVE

TABLE

D FRO\I RE-

. . Core Inventories Relezse to Armospherc
Réierence -y!a\":‘.!.._.'. Credible tCuries) PRTET)
Report Accident Steady oSt - Actx;« ey
S SEey-State | roraasient Moce {curies or :
Op':ra:}o;: curiesésec) -
SCA-33-C | Naa-sr. 30 Mw-sec Negiigitle | 0.aa:6" | puer Z.ax10 Ground ONR Controi . 33
€373) - MEMO-7011 excursion level Sheiter {(373) - .
ssc=z NAA-SR- 80 Mo-sec Negligible | :.1x:6% | puit 26x10” Ground . OMR .Contro} 33
(373} MEMO-702¢ | excursion ievel Shelter (373} .
. 3 3 .
) . NAA-SR- 6500 Mw-sec Negligible 1:1x12° Continuous 2.5x 107 Stac ?, Poizt of max. sz
{012y MEMO-7205 | transient i hr {100 curies, 10 i concentration’ . .
: corrected for :
decay}
"S3ER NAA-SR-- 10,006-Hr operation 3.35x310° Negligivle | Continuous | 2.0x 1 Stack, Point of max. &7
{010} ,6'53 at 600 iow foliowed 2% ar 4330 in 50 £t " concenrrarion - .
o by transient of iast 2 kr} ’ ’
76 Mw-sec
‘SAGPTF . NAA-SR- 103 000-hr operaticn 5.35x 16° Neglig:bie | Continuous 303 Stack, Point of max. bis
(659} - 6131 at 607 kw foliowed 13 min T ‘concentration - B
by excursion of
163 \‘u’-scc
. SBIFPTF' | NAA-SR- : %r operation 5.35x50° Continuous | 493 Stack, Point of max,
{056) MEMO-7359 | ifollowed 1 hr 100 5 concentration
N wnt . - . °
S2DS, TNAA~SR-. I wear of operation 4.5 x 105 Negligible Co_-:::-v.uous G0 Stack. Point of max. ;z:é
{0z 5483 2t 50 kw followed by 22 min 3 concentration :
- ’ excursion of 42 Mw- :
sec
sCa-1R NAA.SR- 50 Mur_sec excursion | Negli 0:% x 16 Soint of max. 132
(024 NMEMO-6877 : . concentraiion
527105 ATF | Naa-SR- 40 Mw-scc excursion | Negligible | 7.2 x 16 Ground SS5GPTE &
{0ig) 7286 ievef {0357
" STE NAA-SR- Long operation at 1.3x10° Negligible | Continuous | 742 Graound SETF
1D28) 5896 530 xw followed by 25 min level i023)
‘excursion of -
-1 Mw-sec
XEWS  NAA-SR- Long operation at 210 3.6x10 Ground SNAP Office
$073) s MEMO-4028 100 w followed by level Bldg. No. 2
o 20 Mw-sec excurasion {0373
AE-6 NAA-SR- 1 year of cperation 1200 tex10® Continvous | 2.8x16° Grourd ‘KEWB 3
{093} 5303 atl 120 = and 2 hr at : 20 min I evel Contral Bldg. .
2 kw followed by {083) -
I .M\\. seC excursion -
SGR NAA-SR- 130 Mw-sec Negligible 2.7x 18 Continuous | 2.2 x 1'0'7 Grouad "ECEL 20
Critical 3303 excursion ‘30 min ' Level {100) :
{009) )
a. - ‘ . :
OMR NAA-SR- 347 Mwe-sec " Negligible tx10° Contineous § 5,5x 106 Ground ECEL ' 24
‘Critical 3220 excursion 45 min Le rel {100} : .
{002} :
.SRE NAA-SR- Melting of one fuel 3.8x 10” Negligible | Continuous | 3.0x 10 Ground Engineering - 25
f143) 3175 (Rev) element and sub- 2 hr Level Test Bldg.
. - ‘segquent release of 003y
helium cover gas at -
0.25 cim to high bay
N ’ . 1) . -
SRE NAA-SR.- Release of primary 6.6 x 106( . Megligivle | Continuous 740(2)_ Ground Engineering 3R
{1$3) .3175 {Rev) sodium to gallery anc 24 hr 1706(3} Level Test Blég. ’
subsequent cémbbustion {203)
ECEL Al-4120 150 Mw-sec Negligible | 2.7x10 Continucus | 7.1x10° Ground SGR-OMR 20
{19C). . rexcursion 30 min ) Laovel -Crit. Exp.
Facility
{C02).
i1} From Na®? only’ ’ " {5} Dose to whote body from i.haled radioactive sodxu-n oxide.
{2} For wind velocity of 0.5 m/sec {6) Dose from deposited radicactive sodium oxide.
{3) For.wind velocity of 3.0. m/sec {7) Direct dose.at nearest facility {Bldg. 013) located at a d;stance of 80 fr

. Dose at p6int of maxi
i4). \ot corrected for decay is negligible in comparison. T }

Comprised of 0.64 rem dsrect dose- anc 0.003 rem fram clouq xmme-s ion.

[
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~2 {Revised)

VALUATION OF MAXIMUM CREDIBLE ACCIDENTS

E..uvaos-_':e 2t XeaTest . . :
A . Site Boun b Exposure zt Nealest Community
: Site Boundary Are= : : {rem) "
irnaled ift) . Inhaled: Whole Becy Ground Inhalec Whole Bo:i_)' Ground
83 i0.5 0.073 120 &< 1o c.057 2.6 x 1672 3.3%107% | 2.9 1073
R - - - N -2z -5 -5
42 5.2 0.635 120 o33 3.5 0.027 1.2 x 1072 2.1x1077 | 1ax 1077
a=21 o D) -5 >z -2 ;{87 > =3 Nerlioin ceolivih e it
2.¢ x 12 T.3 +.0 x 16 250 <2.4x 10 0.G%32 <2.0x 10 Negligivie Negligible Negligidle
1.28 £2x107% j oz . 300 <1.28 <az2x107? | <o 6.3 5x107F i.5 x 1072
te3 .. ‘ - 3 - - -2 B -5 -
0.0 .8x307% | 7.3 1073 250 <@.%0 <4.8%i073 | <36 %1072 3.3 1072 57x1077 | 15x 1073
-3 - =2 - -
0.97 +.4x107% ] 9.3 107 325 <0.57 <4.4x1073 | <4.6 x107% | 0.07 2.7x107F 1 3.3 53073
o.11 5.4x10°7% | 11x1073 500 <ot <5.3x107 | <s5x1070 {76 w1073 [ 27x1073 | 33 x 107
s.6x1673] 1ix107t | eexio® | 500 <54 %1677 < 1921077 | <35 10675 f 5.5 % 107t 3.ai07® | 2.5 107¢
2.7 e . 2.2 x 1073 250 2.3 c.22 o7 x 107 | wegl:ginte Negiigible | Negligible-
146 1.72 0.82 250 13e 156 3.8 1.2 : 10”2 5.5xt077 | 5.6 107
1.5 1.1 5.6 x10°% 625 3.19 s.2x1073 4.6 % 1077 | Negligivie Negliginle | Negligitle
17 1.0 0.0%1 ) 730 13 1 0.6 0.30 eFx107 ) 2:x107% | 3.5 %1073
135 213 1 6.13 650 135 9.6 6.55 0.10 Lixio? 7.3 x 107
3} 4.1 0.017 , 650 18 2.0 0.073 1.4 x 1072 pax10”? Lagx 073
None 1.4 None . 330 None 5.9 None None . £2xi573 None
, . - (51 ' - ;
4.2 112 5.2 in first 13a. _ 525} 10.4 3.1 in first "] 2.¢ x 1073 5.8%1:073 | 2.5 :57200F
{includes 2 hr, 8.3 in (includ=s 2 hr, 12,0 in{ :
1.4 rem the 90 days 0.8 rem the 90 days
direct stariing at direct srarting at
dose) 24 hr after dose} 2% hr after
the accident v .the accident
52 7.5 0.043 . 630 ’ 16 3.7 0.19 3.3x 1072 34x137 | 2.3 % 507

.m ground concentration
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L. INTRODUCTION _

A detailed ’descfip‘ti'on.of the Atomics International Nuclear Development
.Field Laboratory and the hazards assoﬂciated with operation of muitiple independ-
~ent reactors on this site is given in the parent report (NAA-SR-7300). This
‘supplement answers the comuments and quesuon“(l)( ) witich have resulted from -
a review of this document by the Atomic Energy Commission. Included with the

replies to the items brought up by the Com:m 351on s review are reproductlons

of the original Commission comments.

(1) Letter to Dr. M. E. Remley from J. V. Levy, Canoga Park Area Office,
U. S. Atomic Energy Comrnlsszon Novermnber 20, 1962

~(2) Letter to Dr. M., E. Remley from J. V. Levy, Canoga Park Area Ofﬁce
u. S. Atom;c Energy Comumi. ss:.on January 17, 1963

NAA-SR-7300, Supplementl
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. REPLIES TO CHICAGO OPERATIONS OFFICE, AEC

A. GENERAL

Comment ]:. o

_ Mention is made throughout the report of the various factors of. conservatzs*n
included and the pessirnistic as sumptions made in the calculations. It would be’
‘quite useful to have a tabulation of these factors so that the reader could" have a .
better feeling for the degree of conservatxsm in the report.

-’Answer ‘

The d1scus sions Wthh accompany the development and stlpulatlon of the
a.naly’tlcal models utilized in the report in almost all cases, spec1fy where con-A
.servatlve assumpt:ons have been 1ncorporated The overall factor of cons'er\}a; _
_:’tlsm 1n the answer which results from use of each of these assumptions generally .
-’_has not bee_n.speolfxed. ~Many of these conservatxve assumptions are, however,

almost Vs'fanda'i-d"fovr_ the particular calculation model utilizé_d.

A conci_se"co]_.lect-ion_ of the __va'rious_fa:cto'rs _of con'ser:vatism and the pessi~
fi‘x};iétig__;éé»sumption_s_.utilized4in the calculations ‘a‘s'socia'ted with tﬁe report would -
._probab}.y be quite interestin’-g. However. since such a comp11at1on would not.
.change the conclusions reached in the report_,. it is not felt that there 1s suff1c1ent‘

justification for its preparation.

Comment 2 ’

The effects of contamination on radiation monitors and counting equlpment
is not treatéd. One would ant1c1pate extremely difficult decontamination prob-
lems resulting from an incident. Both of these topics should be discussed.

-Answer

The report did not treat: the effects of contan:unat:on on radxahon morntors
and counting »qnnpment The om1ss1on was not an over51g'~1t however, since: 1t
'1s our feelmg, based on the: quantlty of radlatzon detect1on equipment available.
,both at the Field Tes_t vLaboretor.y' and at the Headquarter_s_F_acxhty in Ca_noga
Park, that no credible accident could result in a loss of sufficient equipment, '
dee to contg'rni'natioh,. to sign_ifieantly hamper ccntinuation of on-site operations;,
In the event of an incident at the ‘site for example it would not be reasonable to

‘assume that all radiation detectlon equxpmen“ would be unuseable since the

NAA-SR-7300, Supplement I
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equipment is dispersed throughcut the entire site, and is not centralized to any
degree. In addition, there is a large supply of additional equipment available .
at the Canoga Park Facility whic}i could be made readily available in an emer-
_gency without unduly restricting normal operations at the Headquarters Facility. j

A list of the presently available equipment is set forth in Table I.
"TABLE.I

SUMMARY OF RADIATION MEASUREMENT EQUIPMENT AVAILABLE
AT ATOMICS INTERNATIONAL

Field Test

Laboratory Headquarters
Type : _
Routine Emergency | Routine Emergency
Use Use Use Use
GM Survey Meters {0-20 mr/hr) 49 3 17 5
Ionizatib;i Chamber Survey Units 71 4 17 5
‘Scintiliation Detector Survey _ » _ _

Portable Radiological Alarm _ 1 - ' 1
System (RAS) '

Spare RAS _‘Pro'be's‘ ' - 3 - i
Neutron Survéy Meters: 3 - 3 -
Alpha Survey Meters 5 - 4 -
Counting System (GM type) 18 - 9 -
Counting System (Scintillaticn) | 1 - 7 -
Counting System (Pr_op'ortioné.l) , 6 - 6 -

In addition. to the above equipment, several of the instrument manufacturers
from whom Al p‘urc_:hases equipment are locéted in or near the Los Angeles area.
In the évent of an emergency whereid a Vshox;t:age of radiation detection equipment
‘at the Santa Susana Site is found to exist, it is expected that an ample supply
_could be made available by- these manufacturers on \}ery shert notice (within -

24 hours).

Comment 3

All future construction proposals should contain an evaluation of the facility
according to the criteria set up in NAA-SR-~7300. Are such evaluations planned
for future construction proposals? ' '
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Answer

AlL future re‘ques'tsbrnvade to tha Commissicn for initiation of construction of -
' .reactor facilities at Santa' Susana will contain the results of an eval uat-i'on which
estabhshes that bot’n the desxgn of the proposed fac:\hty and the spec:lﬁc site
locatlon chosen meet the crlterza set forth in NAA-SR-7300.

| Comment 4->

. An evaluatlon of types of mcxdents which would produce SNAP Program 1nter~
ruptions should be made. This evaluation should include such things as the. pos-
‘sibility. of contamination of vital equipment to the extent that such equipment is -

‘no 10nger approachabie etc. A separate report should be’ submltted on this.

A.nswer

: In NAA—DR 7300 the extent of programmatic 1nterrupt10n i.e., 'interac_ti-on,
:_\%_’r‘aa ev_a_)_.uated by considering the magn1_tude of the res1dua1 contamination (fall-
;"out) leirel in ter’ins of the dose‘ that Would be ’.r'eceived by ah-individuai V'rAe‘turnin‘g
to the 51te 24 hours after an incident (i.e. s a maximum credlble acc1dent) a_nd
‘workmg a normal 40 hour-week for the subsequent 90-day perlod The relat1ve1y
~conservat1ve cr1ter10n developed in the report to judge the seriousness of the _
‘_'I'resultant dose was that the- worker should not receive more than 1.7 rem dur1ng
"-t;hls 90 day period.* "The calculations quite conserva 1ve1y assumed that the

' contarnmatlon remained undisturbed during thls entire per1od However, the
,,analysa.s concerned itself only with the effects of fallout exterior to bu1ld1nés

To cons1der the extent to whlch vital eqmpment located Wzthm a bulldlng mlght

- :become ccmtarrunatod it was decided to analyze the extent of contam1nat1on
..'resultzng from the situation wherem rad1oact1v1ty released from one buﬂdmg,
due to occurrence of a maximum credlb}.e accident, is taken 1nto the nearest
bm1d1ng by virtue of the latter's air 1ntake system. The development of the ;

'-formulatlon and the results of that study are summarlzed below.

Rad1oact1v1ty acc1de*1tally released to the atmosphere from one buxldxng may
‘contaminate another ‘building located du-ectly downwind frorn the point of Telease,’
and hence contammate equipment located therein. In such instances, a ground-
‘level type of release would present a more un_favorable contamination hazard. |

: than an’ elevated source release .since the latter provides for a substantial in-

:'crease in the d1lut10n of the rad1oact1v1ty in the air.

i-l*'_Seé,-pp".-'_IV-G and 7 of ihe parent report’.
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The extent of contamination of the second building will depend, to a major
‘extent on the amount of rad1oa.‘~t1v1ty which reaches the interior of the second
.',bulldlng and the fallout Character1st1cs of the alrborne mater1a1 The rnathe~
f_matlcal model utilized in determ:lnmg the rnagnltude of area contammat1on 1n _
.fthe szcond building, for both contmuous and a puff—type ground level atmos-.

..='.'pher1c releases from the radloactlvxty source, is set forth in the fo]lownzg' ;

a. ContmuouS'GrO\md Level Release

The amount of rad1oact1v1ty, QZ’ reachmg the interior of Bmldxng 2

: ‘through its ventilation intake is given by

. €R X
2 1 Rlxl'

curies, , ‘,', . (1) 7

'f-'."..rwhere Ql 1$ the amount;of rad1oact1v-1ty released from Buxldlng 1 (the source) -
,-—jof the release) uncorrected for decay, Ry is the alr exhaust rate (1 e., ezthe
‘the: v_ ptllatlon rate or leak rate) from Bulldmo, I, R2 is the air 1nta.ke rat f

| Bui d.ng 2y )(1 “and: xz ;are the atmospherlc concentranons of rad1oact1v1ty

- Aigleavmg Buxldlng 1 and - reachmg Building 2, respectxvely, and € is a factor
related to the efﬁcnency of the filters in the 1ntake system of Building 2 for

: 'ffthe radloactlve rnater1a1 which is belng transported. ‘As used here; this factor

."';.»13 ‘taken to be: the inverse. of what is normally termed the filter efficiency, i. e. R
‘:-€ =1 = fllter eff1c1ency. For the jodine 1nvolved in these studles ‘this fa.ctor

shall be assumed to be unxty, i.e., the filters have zero efficiency (retent1on

capab1hty) for iodine.

: ‘n a- ground -level type of release the rat1o XZ/X 1 can be. sunphfled
Q'Av‘{‘;by approprlate use of Equat:.on A-8 of NAA-SR 7300 (p A~6), yleldmg

ER [ x 2-n 3 o
Q_Z 23 R x  +d, curies, e e {(2)

‘where X, is the virtual noint source distance based on the dilution of fission

: products leavmg Bu11d1ng 1, and d is the distance from Bmld.lng 1 to. Bmldlng 2.
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The fraction, f, of the radiocactivity Q reaching the interior of.
'Bulldlng 2 which will dep051t in this bu:.ldlna and thus create the contarhina-
tion hazard is a function of the .average res1denca tire of the radioactivity in -
the building, the geometry of the 'buiiding, ‘the location of the air intake and
_éxhaust'o'peh,ings the settlmg velocit AT ‘of the rad1oact1ve partlculates in. a1r
-and ‘many other. factors. Since the proper welohmg of all factors contrlbutxng
to’ the contamination level is qulte complex it has been assumed for tne pur- .
pose of this evaluatlon that 50 of the rad1oact1v1ty reac}nng the xnterlor of
'Buhdz.ng 2 will deposit there. Thzs assmnptzon is con51stent with that made o
in TID- 14844 * which 5pec1f1es that bO% of the iodine released from the fuel 1s o
'aSSumed to absorb on mternal surfa.ces of the building or adhere to 1nterna1

co_rnponents .

- Therefore, the extent of _cqntaﬁmina'tion' in Building 2 is given by

A = - SZ curie_s/nqu‘, : . E3)

'where S is the floor surface area in Building 2, in meters.”

‘Substitution tor’ Q, .yields

. "Zl-n

A = 5 R - ] curies/m“. "",(Z,“ﬁ

It is to be r}éteo:' thavtvjudg,rne_nt ‘must be exercised in using .Equation 4,
since in the case where the air intake rate of Building 2 is much grea.tér th:fz_.n.”
' the exhaust rate from Buil&ing' 1, use of this e,quation.c.:é.n result in 'rn:ore-avc4 :
tivity ~vbe;ing'br.ought into the se':cof_x_d building than is available. Therefore, in

applying Equation 4, th'e following restriction must be utilized:

= \2-n

R X |
2 _— <1.0.
RI; x +4d =

: o

Ighoi-,ing this relationship will lead to'Q >Q j» an obvious impossibility,

®3. J. DxNur*xo et al. ,- '"Calculation of Dzstance Factors for Power and Test
Reactor Sites,*" TID-14844, March 23, 1962.
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b. Puff-Type Release

In a puff-type release of fission products to the atmosphere, the use
of air volume ratios is more appropriate than the previously employed air flow

rate ratios. Hence one may set

€V, ,
| Q-Z = Ql ~—-V2‘ curies, .. -(5)

where V, is the volume of the radicactive cloud atthe time it reaches Building 2,

and V3 is the volume of air reaching the interior of Building 2 during the time

of cloud passage.
However, since
) .. -(6) :

where t is the time in seconds during cloud passage when air is enter:mg

"Bmlchng 2, the maxzmmn value for V3 is obtained when t is suff1c1ent for

passage of the entire cloud., i.e., when

>

t = sec, BEEIPE r) B

where r, is the radxus of-the cloud in meters corresponding to the cloud volurne‘

VZ’ and u is the wind velo-.xty in meter/sec Assuming the cloud to be essen-

tially hemispherical when it reaches Building 2, the cloud radius is given by

3 1/3 _
= (\_2‘17 VZ) meters., : ...{8)

> at Building 2 is related to the cloud volume. Vl’ the

initial volume of the puff-type release, by

The cloud volume V

2 1 S m”. CIE
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Sﬁbstituii'on of Equations 6, 7, 8, and 9 into Equation 5 yields

\2(2=n)/3 I
Q= 273 \x_+4d curies. SRR

.. - L . T ) . h e . . R ) 2 V
The contamination level in Bm?ch*xg 2, in curies/m”, can be obtalned '
by applyxna the same reasoning 2s in the contlnuous type of release. '

: ""I‘}:; s yields

; Lo 2(2-n)/3
1.56 fQ €R, [ x_ \ TR

SUVZ/3 &x{,‘ + d

A = curiés/mz.- : .'."..-(11.)

/
i

'A's' in the case of continuous releases, it should be remembered fhat in using

.‘?ouauon 11 the relat:.on QZ S Qi ‘must be ci)served

o _} The contammatlon level in the .buzldxng nearest to each of the facilities |
w’nch ‘s speczﬁed in NAA.—SR 7300 to yxeld a ground level release followmg the
‘_occurrence of 1ts max1mum credzble acc1dent was calculated usmg either Equa—»
tion 4 or. 11 as approprlate The results are hsted in Table i1, For purposes 'A
of companson the ground contammanon levels, as calcuiated in I\AA-SR 7300
‘(us1ng n.quatlon A—13) which would exist outside of. these buildings are also A

'1nd1cated

) In order to obtam a more meaningful measure of the degree of hazard
iﬁvolVed it is necessary to convert these contamination levels to radxatlon dose
values. Before proceedmg to make this conversion there is a point in the, su:e
‘report which must be clarified in this reg4rd The site occupancy cr:terla _ |
estabhshﬂd in NA_A-SR 7’00 spec:lfxed that site occupancy would be for the f1rst
2'hours’ f_qllowxng. the incident - _followed by the initiation of a normal 8-hour perf-v
aay5 40-hour per week work sc:hé'dulev commencing 24 hours after 'occurrencé,'bf
the éccident. Héwé.ver the on-site doses from ground contarrunatlon as listed’
in Table Vi-2, were obtamed by assuming continuous site’ occupancy froru the
_-t_i'mev df.the accident (see p. A-10 of the report), and corre__cttng (dividing) the

-iﬁt'egra;te'd doses by the factor of 5, to account for the fact that personnel véi;il‘(E

'NAA-‘SR—??:OO-,’ :Supplement: I
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TABLE

pii
RADIOLOGICAL EFFECTS OF CONTAMINATION WITHIN NEAREST

FACILITY DUE TO MAXIMUM CREDIBLE ACCIDENTS

Source of

Extent of Coniaminatien(l}

Inside Building

Outside Building . °

- i
N - 1 - g g ~
Radioactivity gi?&gﬁt Contamination Dose in F Contamination Dose in
Release : g Level (No Decay) ! 90 Daystt) | Level (No Decay} | 90 Days($)
(curiesfmz} {rem} ' {curies/m2} {rem)
Bldg 373 Bldg 375, .o
(SCA-4A and C) | OMR Control 6.60 0.56 0.078 0.073
A Shelter :
Bldg 373 Bldg 375, [
{(SSCE) "OMR. Control 0.29 0.27 0.038 i 0.035
Shelter -
Bldg 019 Bldg 059 ’ ' _ N :
(ATF) (S8GPTF) 0.032 0.930 0.0624 0.0022
Bldg.028 Bldg 024 a
{STE) (SETF) 0.049 1.80 0.022 0.82
‘Bldg 073 Bldg 037 . s s .
(KEWB) (SNAP Oifice 2.7x 107 2.5 x 10 6.2 x 10 5.6 x 107
: ' . Bldg) . g
Bldg 093 ‘Bldg 083 _
(AE-6) ({KEWB Control: Q.70 16.7 0.0038 G.091
Bldg) . -
‘Bldg 009 Bldg 100 ] A , :
(SGR Critical) | (ECEL) 25 2:3 0.14 0.13
Bldg 009 Bldg 100 '
(OMR Critical) | (ECEL) 0.33 0.30 0.018 0.017
Bldg 143 Bldg 003 g '
(SRE) (Engineering o g o | o
Release of Test Bldg)} : :
He cover gas _ Si
Bldg 143 Bldg.003
{SRE) {Engineering (3) = 3€3) 2=
Release of Test Bldg 0-14 5.3 ©.25 8.3
sodiem{? ' }
Bldg 100 Bldg 009 ,
(ECEL) (SGR -OMR 0.18 0.16 0.046 0.043
Critical Facility)

{1) Based on icdine only, unless noted otherwise.
{2) Contamination levels and doses are based on Nalt only.
{3) Assumes that 50% of activity which is taken in by the intake ventilation
system is retained on the air-intake filters, and of that which passes
through, only 50% falls out in the building. _
(4) Conversion factors from curies/m2 to rem reflect the fact that exposure
does not start until 2t hours after the incident.
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6n1y be on-site for 40 hours per week and that during a portion.of this time
(NZO%) they will not be in fhe .ra_diatidn_ zbne. Utilization of the pfopef site
oe'cup'ancy'criteri-a.‘ i. e_ y that, exposure starts 24 hours ‘after the occurrence,
rather than 1mmed1ate1y thereafter in evaluating the degreée of conférzﬁance to
vthe post accxdent dose cr1ter1a results in a szgnlflcant reduction in the ground
exposure doses listed in Table VI-2. Investlgatzon has shown ‘that, as a result
of this. correctzon the doses due to ground contamination 35 hsted in Table VI 2 '
in the pa.rent report are»hzgh'by.a factor of_lO for those cases \&_here the radlof- 2
activity wae due to transiént 'produeed iodine isotopes, "and by a factor".of 1.5 '.
for those cases where it was due to iodine isotopes released from an 1nventory I
built up by extended power operatlon It should be explalned that as a matter .
of expedlency, the higher doses were listed in Table VI-2, since, even with the
pessimistic site- -occupancy approx1m“t10n which was utilized in the or1g1nal cal-
culatzons the results were st:111 w1th1n the dose criteria {1.7 rem in the 90 days ‘
Y sta.rtlng 24 hours after the accident) except for one case (aee p. VI-66 of NAA—
SR- 7300) As a result addltlonal calculat1ona1 effort was felt unneces sary at

the _t-fl_me .

Based on the above paragranh the doses that would be recexved in the s
90—day perlod starting 24 hours after the occurrence of an accident from each
' of the contamination values hsted in the table were evaluated. In the case of
the doses from exposure to the contammat1on exterior to the bulldmas this
"evaluatxon only serves to reduce’ the dose values due to 1od1ne ground depos:lt10n :
(listed in Table VI-2 of NAA—SR 7300) In the case of the interior bulldlng con-
tamination, the results md1cate a maximuarn ‘dose due to iodine contamination of
about 17 rem in- the KEWB Control Building (Building 083) as a result of a maxi-

mum credlble acc1d°nt in the AE 6 Reactor Facﬂlty.

At thxs point, -it should be emphasized that the determination of the
dose from building contamxnatxon is based on the same as sumption wh1ch was
made thh regard to external contammatxon namely that no effort would be made .
.a.t decontamxnatlou., i.e., the calculated doses are for a 90-—day_ exposure perlod
(?'c:ohsiderihg 40-hour work weeks) during which the radioactivity is presumed -to;-
i‘.emé,in completely undisturbed. Consideration of .the magnitude of the doses
iﬁvolv_ed,, together with the fact that the contamination within a building would

be confined to a much mozre limited area {as opposed to the outside ar_ea).jand
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that the surfaces within the buiiding could be decontaminated with greater ease,
would sveém to indicate thaf deéoﬁtaminafion efforts could be conducted without
extensive exposure of persbnnel.‘ It is recognized, of courSé, ‘that some pro-
grammatic delay would be incurred during these decont_aminé.tiqn operations,
but the devé_ontémin_avtion tactors required are suffi':ciently low so that the timé to
achieve them could nof result in 'Vexcesvsive schedule delays. Furthermore,
although the maximum dose resultant from the 90-day exposure period is 17 rem,
‘the dose that would be reCelved in performing the necessary. decontam1nat1on of

vital equipment would be much less.

In conclusion, although a spec‘ific number for a contamination level,
beyond which a hazard would Be_ considered to exist, has not been developed, it
‘is felt that the magnitude of the dosés listed. in the table are sufficiently low such
that the interior of ariy of the B'uildings or any vital eqmpment contamed there1n
would not be unapproachable." In addition, even in the worst case, it is felt
that the radiation levels would not be so high as tc preclude decontamination in

order to reduce the subsequent exposure tc more generally desirable values.

Comment 5

The - report does not extend to the facilities other than those hou51ng reactors.
An analysis such as is included in the report for the reactor facilities should be
extended to other types of facilities at some future time. Experience has shown
that such facilities can be involved in radiation incidents.

Answer

It is agreed th>a._t: an analysis suchas was'performedbin NAA-SR-7300 should be
extended to those other facilities at Santa'susani v&hich do not contain feacior’s,
‘but which contain sizeable quantities of radioa’ctivityvor the potential for dis-
semination of s1gn1f1cant quantn:xes of radioactivity. It is our plan to p_rovide-

-such an’ a.nalyszs.

Comment &

According to the criteria set up in the report, the upper limit on the number
of reactors which can be accommeodated at the Santa Susana Site is set only by
the amount of real estate owned by AI. This does not seem to be a valid con-
clusion since with the addition of each reactor the probability of occurrence of
a reactor incident increases.
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Answer

The conclus1on stated in the comment does not truly represent the conclu-~

" sion reached in the report and in fact, is- qulte misleading as it stands. The

| report clearly sets forth a set of cr:ter1a which any new reactor fac111ty must _
meet in order that it ¢can be safely located on the: site. Included in these crlterza_v
La‘re:» (1) radiation con31derat1ons 1nvolved with the consequences of the occur-’
.rence of a maximum’ credlble acc1dent in the facnhty, (2) conszderaﬂcns tuat the
facility be located so that it can be evacuated in the event of an emergency W1th-—
out unduly expo-51ng people to racha.tlon - and. (3-) the specification that an acc1dent_
“in the fac1hty not cause a 51gn1£1cart mterrupnon in vital programs bemg con—

_ducted in other fac111t1es on the site.

The stae.ement made in the comment concerning the fact that the probablhty
of o¢ccurrence of a reactor incident increases with the number of fac111t1es in.
operation is -cert_amly true. However , the _probab;hty of a major acc1dent _oc-
"cuvr-ring, i.e., a 'maximum credible accident, is .ext.i-er'nely low, andi'\x}hen this
' p'robaoi'lity‘is multiplied by. the'xiumbe'r of reactors on the site, it can still be
concluded that there is no 51gn1f1cant probab111ty of occurrence of a ma}or nuclear
' .‘1nc1dent ‘Furthermore, and what is certalnly more 1mportan-t if the conse- '
.quences. of the maximum credible accident for. any reactor faczhty 1ocated within
the cornplex are within the 11m1ts of an acceptable set of crxterla which in this.
‘case 1ncludes the effects of mteract*on between faCIhtles then it follows that .
even if an. acc1dent were to occur, the consequences would be tolerable. On this

basis, we can only reaffirm the conclusxons set forth 1n the report.

Commeht 7

How much rad1oact_1v1ty is normally released by sunultaneous operauon of
all facilities ? Has the possibility of an off.-sn:e concentration in excess of the -
10CFR20 limits been examined? This might be posslo}.e under abnormal con-' -
ditions, i.e., meteorolog:cal '

Answer

The recorded vaiﬂe of measurable radioactivity released to the atmGSphe re

‘at Santa Susana as a result of normal operat1ons during the year 1962 is 0.52 curle

wh1ch is comprised almost entirely of short hved Xe and Fr 1sotopes and A4l

In addition to this, 8_.0 curies of noble gases {mostly Kr ) and 0.130 curle of

iodine {(I- 31) were also released during 1962 as a result of a fire which occui-r_ed- '

‘in one of the cells of the Component Development Hot Cell,
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Although it is certainly quite pessimistic, all this activity can be considered
as having been released into a total dilution volume of 1.1 x 10‘5 cc¢, which cor-
réspon_ds to the total air volume, for the year 1962, exhausted from the facilities
at Santa Susana which handle sighiﬁcanf quantities of radioactivity. Exraluatién
of.the resultant averaged activity concentrations indicates that neither the 168-
‘hour radiation worker value of MPC nor the Table H values in 10 CFR 20 were

131

exceede.d. In the Worst case, ‘i.e., for 1 , the concentration was about 40%

7
of the Table iII MPC vaLlue‘ For the other isotopes, the concentrations were

about 10% of the appropriate Table II MPC values.

In assessing the future possibility of the occurrence of an off-site concen-
tration in excess of 10 CFR 20 limits, two factors should be emphasized. First,
all facilities on the site do not simultaneously release radiocactivity, since some
of the releases occur only'pe'riodically, when the volumes of gases contained in
'holdup tanks are reduced; however, all such periodic releases are controlled
by the. Health and Safety Unxt on the site. Since it is standard Health and Safety
pr_actlce to limit the release concentration to MPC at the stack exit, these
periodic releases have.ran effective control maintained on them. On those oc-
‘casio,ﬁ_’si when a release concentration in excess of MPC is necessary, Health
and. -Safefy supervision is conta;:ted to obtain approval for the release. In these
mstances, appropriate consuieratzon can be given to meteorological conditions
and to the rnagn1tude of the releases which have occurred in the earlier months,
and thus there is assurance that downwind concentrations are maintained at

levels which are within the limits specified in 10 CFR 20.

The seco__nd consider:ation'rn'ay be summarized as follows: It is recognized
that a number of facilities can conceiyably be simultaneously releasing radio-
activity cdncentrations \frhich approach MPC at their stack exit. Based onpresent
operational pro.gfams, no more than about 15 facilities on-site could be so in-
v,olvéd. Un&é'r gxtr_emély 'adv.grse-ineteorolqgical conditions, which would in-
volve the oécurrence of stvr-ong lapse conditions concurrent with’ high NW wind
turbulence (such as m1ght fol}.ow a severe storm), it would be possible for the
rad1oact1ve effluent from these facilities® stacks to tou;h the grounc before sig-
nificant dilution could occur. The frequency of occurrence of this meteorological
condition is quite small, generally less than six times per year. 7 Hence, it can

be concluded that even with the occurrence of these simultaneous events,
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'appropriate averaging of the effluent concentrations over the period of one vear,

as permltted in 10 CFR 20, would result in an acceptable downwind concentratlon

In view of past release data, the coordlnatlon by Health and Safety. super-
vision of any releases which exceed MPC, and the low probability of occurrence
of the 51multaneous factors spec1f1ed in the above paragraph, it does not appear :
that ncrmal o_peranons zould cause off-site concentrations in excess of 10 CFR 20

limaits.

Comment 8

‘The section entitled, '""Doses at the Site Boundary," does not seem pertxnent '
‘'to the analysis of" acc1dents resulting in elevated releases. Under the assump-
tions made, there will be some point at which the cloud dose 'is a maximum and
in the: cases discussed this point was always further away from the reactor than
the nearest site boundary. . The dose at the nearest site boundary is not really =~
relevant so long as there exists some point further away where the cloud dose
will be. hlgher- The repeated reference to site boundary doses immplies some .
'Specnal relevance connected with them.’ This is not the case unless the doses
at-all” po1nts beyond the 51te boundary are always less.

. These same sectlons d1scuss doses at. po1rrts on the site boundary whlch are -
x quldlstant from the reactor with the point of maximum concentration.. It is ’
'.stated that the dose due to ground deposition at these points is greater by a
factor of five than the doses due to ground deposition at points of maximum. con-
'centranon Wthh do not-lie on the site boundary. How was this determlned ?. '

Answer :

To: c1a1-1fy the point brought up at the end of the first paragraph oi this com=-
‘ment; it should.be stated that, insofar as elevated releases are concerned, the
site bbundary does not, per se, have any speczal sxgnlﬁcance ‘since in a_ll cases,
as was po1nted out in the c0mment the maximum dose from all elevated releases
can occur beyond the s1te boundary, The data in 'Ta.ble Vi-2 of NAA- SR 7300
clearly indicate that, in the elevated release cases, the doses at the site b-oundé-
ary were less than "at the p-cnnt of maximum conc:entration and. the disi’aﬁce to’ '
the point ‘of maximum conceéntration was also specified as was the d1stance to
the nearest sxte boundary, Since it was p0351ble for the point of maximum con-
centrat1on to. exxst ori- szte as well, depending on the prevalhng wind conditions - -
‘at, the txme, the maximum doses to be reahzed were listed under the column

TExposure at Nearest Buil-dingior Point of Maximum Concentration."
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" The conclusions reached in the report were based on the maximum doses
mth appropr1ate conszderatxon as to the location- of the point of maximum con- . .‘ »
centrat1on i.e. > “the’ apphcat:lon of the factor of 5 to reducée the on- site exposure .
‘from ground contam1nat1on below that which might be received off—slte for the
Esame contarrunatlon level (The factor of 5 was not applied to off—SIte locatlons
_51nce it would be poss1b1e for people to remam at a spec1f1c locatlon for long -
!perlods of t1me ) As a result it does not matter if the dose between the S1te
-;boundary and some more chstant pomt mcrease.., to. some maximum value as
;_Iong as this max1mum value is utlhzed in drawxng any conclusions and also that a

__1t be lower than the values Specxfxed in the pre-estabhshed rad1at1on crxterla. =

‘ With r*egar‘d to the qu'estxon m the second paragraph of the comment ‘the
'-factor.-of—s d1fferent1al is dxrectly attributable to the fact that were normal
_operat:.ons on the sxte to contmue after the accident, conS1derat10n of the normal
: 40-hour work week- plus a- 20% factor to take into account periods of txme when
-}the person would ‘be exposed to lower rad:atxon Ievels as for example when he
":was msxde a bmldmg which- would offer some protection from the undxsturbed

:ext """"ior contammatlon, would reduce the dose. rece1ved from fallout by a factor
'.-,Of.‘ >

It should be noted that the dose: from ground contamlnatxon conszdenng

e c'on nuous exposure is’ Specxﬁed on p. A-IO Section 4c, Appendix A, NAA—

"SR-73OO 'I'he factor of 5 was. -applied in order to obtain the on-site exposure. o
‘-_'However, _the factor of 5 was not a.pphed to the results of calculations for regxons—’
,_':a.t 'the s1te ‘boundary or beyond smce it would be highly de51rab1e not to reqmre

control over’ personnel in these areas

__,3; SPECIFIC' |

Comment 1 (Page VI 3 chd 4)

. Why are two dszerent models used for fission product release in the SNA.P
freactors onthe site? KAPL-1965 indicated that at high temperatures a diffusion
~coefficient release model breaks down in 1rrad1ated SNAP-type fuel. What o
.evidence. suggests that the same is not the case in unirradiated fuel? - May not
'.ithe peak temperature be the controllmg factor rather- than the degree of burnup"

A.ns-we T

The need £or two. models to descrxbe fission gas release from the SNAP :
-‘*eactors on’ the szte arises as a consequence of the wxdely dlfferent burnup levels.

?that are to be ach:Le,ve_d- At very low burnup levels the rare gas atorr;s. _are
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_present in low ccncentrations and can be released from the fuel material by dif-
fusioarpfoeesses- At high levels of burnup, these insoluble gas atoms in‘teravct' |
with one;ano.fher to form numerous, small bubbles within the solid; rendering .
the diffusion release model inapplicable. In the high Burnﬁp cases that have | '
been- treated in KAPL-1965 (burnup from about 0.2 to 1.5 at. %), the release of
- the fission product gases occurs przmarxly as a consequence of mechamcal m» '

' stabzhty due to 1nsuff1c1ent fuel strength to restrain the contained gas pressures

More: spec1f1_ca11y, it should be noted _that the rare gas fission pr_oducts wilk
~occupy substitutional positions in both uranium and the meta};iie.hydri'de fuels.
Kryi}ton and xenoh atoms have. aton{ic diarneters of 4.0 and 4.4 A°, respectxveiy. '
compared to about 2.5 A° for the dlameters of uranium and zirconium atoms. '
_ As a result, the gas atoms occupy more than one atomic site and their mouon '_
is ‘accordingly limited by vacancy mlgratlon, or the mobility of the parent lattxce
afoih_s; ~The solubility of the gas atoms is immeasurably 1ov£r_ ‘iﬁ both base mate-
b-x.'ia'll'si, and thus the tendeney to precibitate gas atoms to form stable bubbles will
be equally strong in both systems. Sach precipitation will be .app:recia.ble abo:ve
’___'the part per million level of total atoms fissicned. Cnce the biibbles have been
"nucleated and have grown, no rehable diffusion’ coeffxcxent can be obtamed and
:: large mechan1c:a1 deformatlon of the matr1x is needed to cause these bubbles to

Aburst and release the contamed gas-

Re_cent-- qurmatlon contalned in NAA-SRQYZLOO?'p_rovides a basis fof_ e'vaI.ju-. .
-ating ‘the' "unirradiated” maferials, - Long-term h_eatvirixg tests at temperatures as
high as 1000°C caused no volume increases, and onlys.znall fractions of the |
.contained rare gas atoms were released from uranium that had parts per mllhon»
levels of the total atoms fissioned. . In the case of uranium at higher burnup '
levels, i.e., ‘with 0.1% to 1% of the atoms fxss1oned temperatures as low as -
_500 C w111 cause large volume mcreases and can cause the copxous release of _
fission gases T T";e 51tuat10n for ‘hydride fuels should be quite szmxlar although -
the. temperatures requ1red to cause gas release are probably’ c0n51derably }ugher
as a consequence of the hlgher melting point and superior matrix strength of the -
hydride fuels. '

"Annual Technical Progress Report " NAA-SR-7400, p. VII-14 to VIIO-16,
(August 1962) : :

fB. A. Loomis and D, w. Pracht, “"Swelling of Uranium and Uranlum Alloys,
‘on Post1rrad1at10n Anneahng ' ANL 6532 (1962)
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Comment 2 (Page A-5)

There is an error in the expression given for calcmanng the distance at -
which the maximum ground concentration will occur 'in an elevated release. The
exponent should be 1/2-n. For Building 012 the distance of maximum concen-
tration should be 520 feet rather than 390 feet. Corrasspondingly, the whole body
cloud dose at that point would be 4.4 x 10-3 rem.

Answer

The value of the exponent appearing on Page A-5, i.e., 2/(2-n), is a typo-
graphical error. The correct value of 1/(2-n) was used in all elevated source’

release calculations.

The doses from a maxirmum credible accident in Building 012 were erro-
neously calculated based on an initial fission product dilution by one building air
vblume’ instead of tﬁree, as called for by the mathematical model utilized in the
report. The corrected doses at the point of maximum concentration (whlch is
:520 feet from the source) should read: 4.2 x 10” -z rem to the thyroid, 4.4 x 10 -3
~rem whole body gafnma from cloud immersion, and 4.0 x 10 -4 rermn from ground

"&epqsitibn_. The direct dose of 0.4 rem at the nearest facility remains unchanged.

Comment 3 (Page A-8)

The 0.7 value used for average photon energy seems low. USNRDL-TR-187
indicates that the average photon energy of decaying fission products does not
fall to 0.7 Mev until 10 hours or more have elapsed. A value of 1.1 or 1.2 Mev
might be more appropriate since the wind speeds and distances involved will
‘place the receptor within about 10 minutes of the r=actor.

Answer

The value of 1.1 or 1.2 Mev would only apply if the released radxoactlwty
were .truly representanve of gross fission products. The releases in the report
all involve groupings of specific elements whose average gamma-ray,energjr
would differ from that due to gross fission products. The Vaiues of 0.7 .Mev,':
although taken from AECU-3066 (as noted on p. A-8), has been subsfan‘tia_.ted by
unpublished work' performed at Atomics Ir'iternational,- which indicated that, for
the noble gases, the average photon energy would be no greater than 0->7 Mev.

The addition of the iodine isotopes does not significantly change this value.
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Ceomment 4 {Page A-7)

How is the building leak rate used to estimate V in the calculation of virtual
point source distances?

Answer

In calculatmg the virtual pomt source distance, the building volume was

taken as

vV = Qfx (o) ,

~where V is the d11ut10n volume in cubic meters Q is the amoxint of curies re-
leased mto the bulldlng, uncorrected for decay, and x (o) is the conc._ ntrat1on of .
radioactivity in. t‘1e air leavmg the building, either exhausted throuorh the venti- _
lation system or Ieakmg through the building openings. Assuming Instantaneous .
“and uniform mixing of the radloactnnty in the building air, the concentrat1on o£ ‘
' radxoactnnty in the air leavzng the buﬂd1ng must be the same as that in the
mldmg. Under these as sumpuons the dﬂution volume is the total volume of
air exha.usted from the buudmg during the assumed time of release As a matter.
~of (_:la;flty,_ it should be po1nted out that a decay factor is applied to Q, _when;"-_- A

_epprdpriete , as for example in calculating integrated exposures.’

Commerit 5 '(Page B-8}y

In calculating the initial release volume for use in the virtual point source
distance expression, the area of the smallest wall was multiplied by the distance
traversed by the cloud in 1 second. Since both the activity release rate and. the
concentration are known from previous calculations, the volume actually re- =
leased from the building ‘per unit time can be determlned. ‘The calculation as _
performed assumes rather complete mixing of the fission products in air imme-
diately. following their release from the building. Is this justified in view of the
low wind speed assumed in ground level releases? The assumption of no mixing
or only partial mixing of the released a.ctnrzty 1mmed1ately followmg the release _
leads to much more serious results.

- Answer.

In the case of the release of activity from the SRE, it is recognxzed that the
leakage through the walls will not be uniform. The elscrete joints between the
- tilt- up wall panels and between the walls and the roof will provide a path for,
virtually all the leakage air. l.eakage measurements performed on the SRE

bulldmg have clearly indicated that it is these joints which would constitute the
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leakage path. As a result, the "cloud'' will be effectively dispersed over a cross-
sectional area corresponding to that of the wall. Since the building overpres sure
would actually be relieved by leakage through several walls rather thzn one, the

cloud size would be even larger than that used in the calculations.

Essentially, then, the leakage will be through a multiplicity of leakagé paths,
scattered over the entire face of at least one wall. This, coupled with the assump-
tion that the initial cloud volume is equal to the product of the distance traVe-rs.éd
in 1 second and the cross -sectional area of the wall,* would result in a series
of somewhat concentrated pockets of radioactivity being distributed throughout
the cloud volume. By the time the cloud reached the nearest facility, in this
case Building 003, located about 280 feet away, these pockets of activity would
hardly be discernible; thus, in the practical situaﬁon, the radiological conse-~

quenc':e's would be about as calculated.

In conclusion, it can be said thdt the assumption of no mnang, or oniy. partlal'-:
'mmng of the released radloact:ww.ty, will certainly lead to more serlous radia-
t1on doses. However, it shou}.d be borne in rxund that the functxon of a hazards
‘analys:Ls is not to determine the hlghest possible dose which can be computed
wztho_ut_‘; re.ga.r_d to the physical’ processes involved, but rather to determine the
highest realié'tic ‘dose which can be received. On this basis, use of the assump-

tion of little or no mixing does not appear justifiable.

*F A Gifford, Jr., “Atmospherlc Dispersion Calculations Using the Gen-
eralized Plume Model o Nuclear Safety 2 No. 2 (December 1960) ,
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" The approach set forth in SeCtion’ IV C.4 would also be appronri'ate for con-
suieratxon, and would be unhzed in the selectzon of sites for location of fature _
reactor. facilities. However these factors are less amenable to calculat1on than

those which were treated analyucany in Section I_‘- :

Comment 8 (Section III C.1 a)

The two hour exnosure to the radigactive cloué assumes elther an evacuatzon
of off-site people within two hours or a non-continuous release of radioactivity.
‘Are there procedures to assure ‘evacuation of the off-site people in the first two
hcars” If not, what effect would a contxnuous release from a facility have on the
.1nhalat1on dose to off—szte people"

Answer
' Procedures to assure evacuation of off-site people are being developed.

A It is worthwhile to poznt out here that the c:omputanens which reeulted in the
:graphs presented in. Sec*lon III of the report dxd presum= that people in ‘the 1mme-. :
v-d1ate envxron_s could be evacuated within two hours after the incident, if necessary‘.j
'The graphs as presented should perhaps be consxdered somewhat zllustraty.ve 1n ._
‘that in actuahty, the results depicted could depend on the: type of re}.ease antici-
pat d; in this case on the length of time durxng whmh the rad1oact1v1tv is actuaHy
vrelpased. ‘In many of the acc:uents actual}.y stuched in the report all the rad1o— ‘
actxvxty whxch was releaeed from the core had been reigased from the buxldxng
Wlthln the first two nou_rs- The SRE and the SSER are the only except10n= to this.
_-Thus the dcses hsted in Table VI-2 of NAA-SR-73OO for all other £ac1ht1es 1nd1—
¢cate that no off-site evacuatxon would be necessary in the event that any of these
:fac;htxes 1ncurrec_1 the Maumurn Crechble Accident. On the other hand, i the c:a.se
of the SRE, ‘as an example if a continuous’ release were to be used, it would be o
found that doses obtazned beyend the site boundary would exceed the crzterza _
apphcable to ‘this regxon whxch would indicate that evacuation would be requ1red.
:However in this instance the doses at the nearest community would not increase

‘to a point where eva\_vatxon would be required.

. 'Gom'ment 9 {Section IIrc.i c) |

Why was the 24 hour release used for the “"nearest community'® and not fo%r
the sﬁ’e bounch:ry" (Refer to comment on III.C.la, above.}
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Answer

i‘he' 24-hour release criteria was used in the calculation of the dos_e at the
nearest community, since it was felt that a requirement for evacuation of the.
larger number of people, which ivould be involved in the event that the dose
criteria were to be exceeded, would be overly restrictive and place undue reli-
ance on the ability to actually effect the evacuation within a vZA4—hour pe'riod. A
2-hour release criter.ia was used for the zone from the site boundary up to the
nearest commuruty, since it was felt that the magnitude of the population den51ty

in this area would not preclude their evacuation within that period if the situation

warranted.

Comment 10 {Section III 3.)

. Some clarification is necessary in this section. It is difficult to determine
which of the reactor facility arameters are considered variables in the selection
of a compatible reactor, facility, and site combination for safe operatzons. The -
definition of the parame;ers as variable or fixed and their relatzonsnlp in the
selection of the compatible combination would clarify the proposed "'trade-cff" of
parameters to assure safe reactor operations.

For example, at the design phase of a reactor project, the project objectives.
tend to fix the proposed reactor power level and the integrated fission product
inventory. IUf the project includes state-of-the-art reactor experiments, many of
the nuclear parameters of the reactor which will govern the transient level, max-
imum credible accident, and fissicn product release are, at least, partxally un-
known. The experzment ob_]ectxves will limit the extent that one can incorporate
safeguards to limit the transient, (e.g., available reactivity, materials, energy
capacity of coolant, integrity of reactor vessel). The variables available in this
area are the hrruted degree of overdesign in the reactor and its components, and
the better definition of the transient as experimental data is acqguired.

The only true _valriables are the integrity of the facility (if the facility is
sufficiently overdesigned to take into account any possible errors in the early

estimates of the transient and energy release}, the stack height, and the site of
the facility.

What one actually does in the analysis of proposed reactors, facilities, and.
available sites is to take the reactor with a fixed design, power level, and fission
product inventory; calculate a maximum credible transient and acczdent' estimate
a fission product release; provide a fudge factor for possible errors in the tran-
sient, accident, and release; and vary the facxhty containment design and stack
helght with the ‘available facility sites to arrive at a safe and economical combi-
nation of facility, stack height, and site for the proposed reactor experiment.
"‘Section III 3 attempts to say this, but permits the implication that the variables
include reactor power level, transient level, and fission product release.
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Answer

~With regard to the point made in thlp comment, it is generally true 'that'rhé
reactor ‘being analyzed does have a fixed deszgn which- 1nc1udes a specified power
'level ‘and hence fission product xnventory. However many of the reactors at
' 'Santa Siusana do not comply with this general rule. Where programmatzc con—
siderations do not d1ctate otherw rise, the trade-offs Whlch this sectzon of the :
'report indicates as possxble would 1ndeed be factors worthy of consideration’in
‘reactor sxtxng. Certainly, in such instances, there would be no reason why the
- power level could not be Inereased by making other Compromlses .such es o
increasing the ventila on rate through ‘the stack, increasing the stack h'eight
_ installing special fxlters to trap the worst elemental offenders in the release:
{e.g-, 1odrne), etc. It is true that such trade-offs would not be possible for the
reactors in the SNAP Program but this would not necessaruy be the case for

some of the other reactors,: such as the AE-6, KEW’B, and STE.

Commerxt. 11 (Section'VI B,Zv)v :

_ A discussion of the 1nher°nt safety features of SNAP reaccors, i.e., the
hy'drogen dissociation and the prompt negative temperature coefficient; would be’
‘useful in the analysis of the reactor accidents presented in Section V;. Specxfl-
cally, data that will substantiaté. the: temperatures and pressures for the rupture
.of the fuel element cladding, diffusion time for the dissociated hydrogen to leave
" the fuel elements, the prompt temperature coefficients and contributing factors
at the elevated temperatures associated with the excursion, and the dynamic.

effects of pressure buildup within the fuel elements on the cladchng (d1stortxon)
-of the elements przor to rupture.

An’s wer

Although it is agreed that the data indicated in the comment would be. useful
in the overall eva.lua.uon of the accidents presented in Section VI, it is felt that
:thls 1n.format1on is 1nappropr1ate for inclusion in this report. The informatiori
is readxly available in the hazards summary reports for the various reactors

wh:::h are referenced throughout this section.

Comment 12, ('Section 12 B.2.b)

. The apphcabﬂ.lty of Parker and Creek's fission product release work on’
planchets of the STR fuzl elements to SNAP reactor fuel eiements is questxonaore
at-least to the extent of selecting a 26% halogen release. This may or may not
i be conservative for SNAP reactors. The seIected release percentages for the
other fission products seem to be commensurate with those expected for most

fuel materials in a molten state.
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Answer

The 51te evaluation crxter1a utilized in TID- 14844 specify that, for fuel
elements subjected to melting in nuclear acc1dents the release of iodines ‘should
beé assumed to be 50% of the total amount of iodine in the core. This referencé
specifies that one half of the released iodine can be assumed to remain airborne,

the other half being considered as deposited on cold surfaces within the building.

The calculations présent’ed in NAA-SR-‘730‘0 assume a 26% release fr'_é'rh the
core without any deposifion within the"btﬁ-lding. In effect, this model releases to
the atmospheré 26% of total coré_iodine compared to 25% specified in the reference
réport. Therefore, for the purpose of calculating the resultant radiation e_?cpo-_ |
sure, the assum‘ed.iodine release is commensurate with that used in the rﬁ.-;e'fer‘ence

report.

It should be pointed out that Atomics International is currently engaged in a
‘,program to actually measure ﬁs sion product releases from irradiated SNAP fuel
elements. Future hazards evaluations will take into considerartion the results of

these tests.

Comment 13 {(Section VI C)

If the emergency plans require some knowledge of the transport of the radio-
activity, then plans should be made to include meteorological equipment at the
Al facilities to permit continuous information on wind direction, velocity, diffu-
sion, and stability characteristics that can be reliably 1ncorporated into emer-
gency plans with a minimum of analysis required in actual emergency situations:

Answer

Although the suggestion presented in this comment appears worthwhile, it
should be pointed out that rather than make emergency evacuation plans for each
fac111ty dependent on the wind conditions existent at the time evacuation is re—.
quxred, it was con51dered more approprlate to set forth a single evacuation
route and ‘assembly area for each facility {see discussion on p. IV-8, NAA-SR-
7300). 1If, upon reaching this assembly area, it is found that the wind conditions
are such that .high radiation levels are present, ’ftirt_her evacuation to other areas
Would be made. Communication with these other areas will be established by
virtue of the equipment available, and it can be determined beforehand which of

the other assembly areas would provide additional protect'on. This procedure
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is par't of the emergenc'y plan as it is presently conceived. This part of the plan
does not.require prior knowledge of the transport of radiocactivity and hence does

‘not warrant installation of additional meteorological equipment.

Comment 14-(Se;:tion VI)'

" For those facs.htxes in which the control room is in close prox1m1ty to- the
reactor experiment or test, doses to the control room personnel should be
included in the hazards calculatxons.A

If a parking lot a frequerily used road, sidewalk, outside maintenance or
_'servz.ce area is. between the favility in wh1ch an 1nc1dent is postulated and the
nearest’ facility, dose levels in these areas should also be included. If these
areas are evacuated during reactor ‘operations, this information would suffice in
‘lieu of the -dose levels. - '

: If a sta.ck helght is used in the hazards calculatxons a dEbCIIPtIOH of the
ventilation system should be included. A discussion of the system's reha.blhty
and of system 1nspect10ns would be helpful If the building or facility being ana-
.lyzed has openings which could perturb the- circulation of radioactivity to th-o
‘stack, a discussion of the interlocks or operational precautions to assure the
valid use of the stack height would be necessary..

To properly evaluate the maximum credible accidents for each of the facili-
ties.and reactor experiments or tests, the current safety analysis or summary
reports ‘for- each expenmena. or test w1ll be necessarv,

Answer

With regard to the information requested in the first paragraph of the com-~ -
ment, the doses to eont':iol‘. room- personnel do not app.ea;r to be relevant to the
purpos_es for'\‘:vhi_eh the site report was prepared in that this information will
not _eontribute in any way to the conclusions which have been reached. Thus, it
is not considered' meaningful to include this information in this report. Such in- -
foi:'r_na;ti'on _rnight, however, be appropriate for inclusion in hazards reports

which are developed for individual reactor facilities.

With ;'ege.rd_ to. the information requested in the second paragraph of this
con'irnen't, it is felt t’riat this information will not add substantially to the value of
-the re-poi't It is certainly true that the doses closer to those reactor bmldzngs
1nvolved in ground level releases would be higher than indicated in Table VI-2Z of.
the site report However; the accuracy of the calculations at these close dis-
:tances becomes much more questionable and, in fact, the results would g'enef--
ally be cox_npletely unrealistic. ¥or example, in many 2f the cases a.ctua'l‘ly

studied, a ground level release is assumed, although in reality the radioactivity
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‘ _would be released through a stack.. However, since in these cases, the stack »

was’ less than 2- 1/2 t1mes the bullch.ng height, stack emission was not cons1d-— .
ered, and a ground level release was utilized to transport the rad10act1v1ty'
from the relea51ng bu:a.ldmg. In such cases the dose’ close to the facility would :
| actually be far less than one would calculate using the models set forth in the 2'
report As a- further pomt although ‘some: persormel nu.ght conceivably be ex-
posed to hlgher doses than those mdlcated in Table Vi-2, as for example if they.
'were somewhat closer to’ the source of a ground level release, wherein the _
' ‘.actual release more closely resembled a: ground level release than a stack re-
lease, the nuxnber of personnel involved would be. qurte small. Based on the o
' a;bo"{re _the resulta.nt exposures could not be con51dered to constitute 1nteract10n

: 1n terms of". producmg programmatlc delays and hence they need not be

: con51dered

The 1nfom1at10n requested 1n the flrst part of the third paragraph of this
" comment 'is a.lso not cons1dered approprlate for mclusxon in this report The
desu'ed 1nformatton can’ be found in ‘the hazards reports for each of the fac1h-—'
ties 1nvolved Sun:.larly, the 1nformat10n regardmg openings which m1ght per-’
turb the c1rcu1at10n of radroact1v1ty to the stack, in the event that such do exrstv -
would also.be found in the hazards reports and need not be repeated in the s1te ,

 report.

W1th regard to’ the request for the current safety analysis or summary re-
port for each experlment or test, these have been forwarded to the comrn15510n
in each case to obtaln author1zat10n to operate each reactor discussed. The
' only exceptzon to ﬂns would be the prelunmary hazards report for the SSGPTF
(Bldg. 056) Whlch has not’ yet been: released for pubhcatron. it is our under-
standxng, however, that 1n the case of this report the Commission only wants .
to Treceive the Frnal Suxnmary Safeguards Report; thxs has not as yet been pre— |
pa.red.‘ However add1t1ona1 copies of these other documents wrll of course, .

: 'be forwarded on request

Comment 15 (Sect1on V]II)

The eznergency plans for the Santa Susana S:Lte should accompany the f1na1 '
.report when submitted for review. These plans should inciude the designated
emergency assembly areas, the evacuation routes for the individual facilities
-and a fairly detailed descr1pt1on of the. emergency alarm system and means of
factuatlon. . : :
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Answer

Appeﬁdix A contains a copy of the master emergency' plan for the Santa
Susana Site. This plari"'is- intended to cover all types of emergencies which
might- ariSe, - s0 that m ‘the event of a radioclecgical emergency, the apnhcable -

portions of the pla.n would be put into effect

The emergency plans, as attached, do not. include the location of the deSIg-
nated emergency assembly areas, rather the plans set forth the reSpOnSlblll—
ties invested with the different departments during emergencies. The location

of the emergeney'ass'embly area for each'facility on the. site and a mep i’ndiéaLt—
., ing the designated evacuat1on route from the facility to this.assembly area are
' -consp1cuously posted in. each bulldlng.,_ The location of all the emetgency assem-
fbly areas is presem:ed in Flgure VIiIi-1 of NAA-SR-7300. The specified evacu—. ‘

.ation routes from the major facxhtxes-on the site are shown on Figures 1-5,

The Santa Susana Radlatlon Alarm System (RA&) is comprised of the monl-
: tor:r.ng systems used to detect 1nadvertent crltlcallty in areas where fuel 1s '
..stored and similar units located in other reactor buildings and in facilities
handhng large quant1t1es of. ra.d:.oactmlty. The RAS consists of Tracer Lab com- -
-ponents. integrated into.a central statlon alarm actuat1ng system. The control
panels for the system are located in the Industrial Security Control Center,
‘Building 040. These modules convert the normal incoming 480-volt power to
its proper characterlstlcs and- supply’ the necessary power, through pole hne -
transm1ss1on cebles to loca.lly installed TA-6 probes. A standby gasohne—
fired generator of su{fz.cxent power output capability, is provided in the event )
‘of loss of site power.  The TA-6 probes have been installed in accordance wzth )
"USAEC Chz.cago Opera.tlons Ofﬁce Manual Chapter 050B, ''Special Require- »
ments for Users of Special Nuclear Materials' and the Code of Federal Regula-
- tions, T1t1e_.10, ‘Chaper I,' Part 70, 'Special Nuclear Material Add1txonalv_ }
",Requi'rer'nerits,“ ‘Each of these ‘probes responds to the radiatiorn level at its spe-
_cific location .a_nd transmits a signal back to the Control Panel, where a visuel

_ SiSﬁlay of the magnitugie of the radiatien level is p:ovided. Each meter has an
aéjustebie. alarm set ,pdint which is set in accordance with established criteriia_.. .
;When_"the indicator on the control panel meter reaches its preset alarm point,

' t.he .meter‘s' alarm contact activates a meter alarm light, a panel alarm light,
and a Iocal buzzer, all located in the Industrial Security Control Center, Build-

‘mg 040 Concurrently, it closes a 'logic' relay which transmits to a set of
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preselected buildings a voltage signal which automatically <loses an alarm reilay
in each building. This alarm reldy activates the emergency sirens in the build-
ing, which ir;iti,‘_ate'buildi_ng evécuation»by use of estab]ishéd operational proced-
ures. In addiﬁibn, the alarm re.lay activates a roof—mounfed, red flashing light

on the "alarm causing'' building.

A building will be interlocked to the alarm system of a potential ""alarm
cau51ng" building and hence w111 receive a signal actuating 1ts emergency warn-
ing siren if it is close to the 1n1tlat1ng building and if it does not contain a probe
of its own which is tied into the radiological alarm system.. With this scheme,
although no discrete distance criterion has been eétablished a conservative
approach is utilized. As a result of this conservat1sm, num..,rous buildings on
the site are interlocked in such a manner that their emergency alarm sirens

can'be activated by probes located in several dlfferent_ buildings.

Overall system supervision is maintained by utilizing a built-in source in
each probe. This source provides a constant background radiation level of suf-
ficient magmtude to ensure an on-scale reading at all times, which is an opera-

tional azd in ascertaining the operating status of the system.
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: -APPENDIX A
_ ATOM!CS lNT'ERNAT_IONvAL MASTER EMERGENCY PLAN

. GENERAL |
The Atomics International Master Eme:‘rgencyAP_lan- {(MEP} is designed for )
'.tﬁe protection of both personnel and proéerty, and appﬁes'broadly to all inci-_-b o
'dents and major disasters, whether natural 1ndustr1al or through enemy ' ‘
attack The Plan is a total of spec1f1c emergency plans xnvolvmg various cc»m-—.: -
Amon actions, and out_:hnes primary respons_lblhtles aud initial acglqns for the
pirdte'etion of personnel, facilities, equipment, products, and records of the
Company and' the Government dﬁrizig any period of impending or ectu_a’l exherg.enc'y;.

W1th respect to the enemy attack {C1v11 Defense) pnase our ‘NiE‘P; pa’.rel‘lele
actlons rezatmg to natural or mdustnal anxdents and,ref:.ects_ pri'ma-r'ily'ectione‘

- for pre-attack planning and operatlons and toward hand_lincand combating; R

a) 'Internal emergencies arising from 1ndustr1al acc:.dent sab_ota,ge,

mahc;.ous msch1ef etc.

b) External emergenczes which may have an 1nternal effect 1mpa1r1ng

‘utilities and cperatlons

Project 'orgamzat:.ons will d-evelop plans to cover emergencies at field
'_s"it"es. v The OMRE Idaho pro_}ect plan will be covered by the overall plan of the
AEC Idaho Operc tions Office.

The presence of hazardous materials in bu:.lchngs at both Santa Susana and

Headquarters reqmres emergency plans and procedures to be built around

emergencn.q 1nvolv1ng hazardous materlal

SOP B- 22. requu'es notlﬁcatlon to Industrial Securlty Control Center in

‘case of any emergency or suspected emergency.

Nouﬁcatlon and reports to a.gen61es external to the AI organxza.tlon w1ll be L

in strict comphance W1th SOP B- 24

The appropxi_ate._di:’:ecti_oqs given in SOP B-20, :’ “Emergency Shutdown of -
Tests of E-qix_ipirier_xt';' will be observed in planning for ‘emergencies. SOP B- 30

outlines a plan of action in event of Civil Defense Alerts.

*Standard Opera;ti_ng Policies Manual, Atomics International
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Requirements and criteria governing detection and warning devices and
alarm systems used for directing attention to the existence of an actual or poten-
tial emergency situation at Al facilities are covered in SOP B — 28.

1I. DEFINITIONS OF EMERGENCY

The word ""emergency' for purpose of this procedure wili mean incidenté

such as:
a) Fires, explosions, or implosions
b) Spills or leaks of flasmmable liquids, gases, acids, etc.

c) Dispersal of radioactive material or radiation (spills, leaks,

contamination)

d) Flooding or water leaks

e) Eafthquake |

f) Severe weather

g) Civil Deiense Alert (Enemy Attack;

h) Any hazardous sitvations which might create an emergency and
cause personal ixijixry or property damage,

III. REPORTING OF EMERGENCY

A. Report of an emergency will be made to the Industrial Security Control
Centers by telepnone call, or by Fire Detection and Alarm Sy stem, by Intrusion

Alarm System, or by Radiological Alarm System.

B. Personnel discovering any emergency situation are to immediately call
444 or use a Red Emergency Telephone to contact the Industrial Security Con-
trol Center. They should advise:
1) Natuic of emergency
2) Location of emergency, room, building, area

3) Name of person calling.
Iv. NOTIFICATION OF AN EMERGENCY

. The Industrial Security Control Center will, upon personal obsefvation,

evidence of property damage, notification by telephone call, or receipt of an

*Standard Operating Policies Manual, Atomics International
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, ,-emergency alarm s1gnal, 1n1tlate emergency notlflcatzons and: ta.ke emergency

acnon as reqtnred dependlng on type and cla.ss of emergency mdlcated below- o

A '-:Industrx.al and/ or Natural

Emergency Notxﬁcanon to Plant personnel W111 be glven by one; or more
'.'”'oi the followmg' ' ' ’ ' ' e

1) Verbal mstructlons from personnel m area

2) Pubhc address announcement
) eren sound.._ '

e a‘ Whlle verbal 1nstruct10n or pubhc address announcement

' ma.y d.u'ect an evacuatlon of an ‘area or bmldlng, the 51ren.' o

sound s1gnals an 1mmed1ate evacuanon of the area con-

cerned v1a the marked evocuatzon routes to de51gnated

Emergency A.s sembly Areas. :

b) Where necessary, evacuatlon of persomlel w111 be accom—-a

- phshed in three steps~ :

‘ L:)'HTO desxgnated Emergency Assemb}.y Area -

. 2) To another local Emergency Absembly Area more

'Aremote from the mc1dent a.rea

:3) »_To appropnate po;mts off-sxte.

The pnncupal 1ndustr1a1-—ty’pe emergency is the radlologlcal 1nc1dent - of"‘

:-Whlch the not].ﬁcatlon is generally s1gna1ed by f"“e sn:en sound, and generally

’ reqmres evacuauon of an area accordlng to the classr.fxcatxon oelow

Cla.ss I

_ ‘. An emergency of a locahzed nature, but’ of such magmtude as to reqmre
- cessanon of normal operatxon of the facxhty (room, buzlduxg, or area) Control

of" the sxtuatxon can be handled by personnel asszgned to the: fac1hty thh poss1b1e '

- Ba "k u-' y -ss:.stance xrom estabhshe& emergency umt‘s. RO

Class II

. An emergency of such magmtude and extent a.s to reqmre evacuat1on of
the are'—x- :.nvolved a.nd ‘an lmm'nent threat to- other facxhtles in the 1mmed1atc -
area,. = Control of the s:.tuanon requxres acuve asszstance from- estabhshed emer~—_
,”gencyunits.'_ - _ . T |
NAA SR—-7300 Supplement I '
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Class OI

A_n emergency of such magnitude a.nd extent that other facilities and

areas are definitely affected and major emergency proceduv‘es are mvolved.

Control of the situation requires full activation of established emergency‘ units.,

B. Enemy Attack (Civil Defense)

- Civil Defense Alerts will be received by the Industrial Secu.ri_ty -.Control

Centers and announced through the public address sysﬁem as follows:.

1.

Alert — Warrﬁ.ng- Yellow

t“Attention all employees. This is the Industrial Security
Control Center. There is a Civil Defense Air Raid Alert
WARNING YELLOW ncw in eficct. We suggest you stay on
the job and continue working. If you feel you must leave '
the plant, make sure your work area is safe and put away
any classified material;, personal and Company property_
Clock out and leave in an orderly manner.

“"Caution — High\viay use may be hazardous. If you leave the
plant, return to work when the ALL CLEAR is sounded."

Alert — Warning Red .

""Attention all employees. This is the Industrial Security
Control Center. There is a Civil Defense Air Raid WARNING
RED Alert now in effect. Turn off machinery and equipment
and follow shut-down procedures in your area. Put away .
classified material, personal and Company property, and.
clear aisles. Protect hazardous materials. Take cover in
the safest location in your area. If you feel you must leave
the plant do so.

""Caution — Highways may be impassable. You may be safer
in buildings than outside.'

Alert — White or All Clear

"Attention all employees. This is the Industrial Security
Control Center. The ALL CLEAR has been received. Re-
turn to work if your area is safe. Check equipment carefully.
If in doubt, contact your Supervisor for instructions before
starting to work."

It is not practxcal to atterr\pﬁ to call in off-duty personnel during a Civil

Defense Alert; therefore, protection of facilities and other emergency a.ctlon»

will be accomplished by designated on-shift personnel, Off-shift emergency

personnel should conform to local Civil Defense plans.
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V.o RESPONSiBILITI.Es.

Industrial Securxty is responsﬂ)le for coordination of emergency a.c:tlon,
preparatxon of Master Emergency Plans pIOteCthn of life and. property, and

- notification of lnterested partles, and has. prnnary Ju*xsdzctlon over personnel
and equ1pment

An e.merg'ency team, 'cqmp.e's'edv of ffépresantatives' of Ixiduetrial Security,
V,-'Public Relations, - Material (to include Traffic and Purchaszng) Plant Englneer— :
~ing {to. 1nc1ude hiazntenance), and Health Safety and Radlatlon Serv:ces, w;.ll

‘ provxde the pr1nc1pa1 support dur1ng actual or 1mpend1ng emergencnes and. W111

perform spec:.al zed dutles related to their normal functzons.

Each group is respon51b1e for preparing and maznyalmng current thelr o*::vn V'
emergency action plan describing Departmental (or Group) reapons:.blhty and
) -a.ctlon in support of the- MEP Current. ‘.oples will be furnished to the Dlrector »
of mduatrlal Securlty and will become a - part of the MEP.

Dur1ng a Civil'Defense Alert or other natural or 1ndustr1al serlous nlv::ydentj
’or dlsaster, : sufﬁcz.ent Indusf:rlal Secunty employees \IATEC members, _Emer- :
.'gercy Team personnel and other desz.gna.ted plant personnel “having: emergency

act1on responSIblh.ty are expected to reémain on duty for emergency actlon as

" requlred
Responsibilities for emergency planning and action are as follows:

" A. Industrial Security

.1, General

A1l C1v11 Defer-se activity at Atomics Internatlonal is the dlrect
;responsxblhty of Industrla.l Secz‘rlty.

In the event of apy' emergency, ‘the Dlrector Industrzal Securlty, or

hlS deblgnated representatxve,‘ wxll b responsxble for:

a) Notifying concerned AL personnel and customer representatives,
‘and assuming priraary jurisdiction over personnel, equipment,

and supplies during the emergency.

b) Determining the extent of emergency action to be taken, estab-
lishing restirictions on access to emergency areas, 'pr._ovid‘ing'

area evacuation and re-entry notifications to all personael when_.
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c)

d)

required, and coordinating and directing rescue and contain-
ment actions in an emergency area.
Providing protective services relative to security, fire preven-

tion and suppression, rescue, and communications.

Maintaining a Control Center on a twenty-four hour basis. Ihis

center is established for the purpose of receiving emergency
alarm signals, for initiation of nece'ssary_notificétioné, inst;ucf
tions, and directions, dispatching of assistance, and for coordi-
nation of all activities being performed in an emergency situa-
tion. In the absence of the Director of Industrial Security,
‘confr_:ol will be delegated to the Emergency Coordinator of
Industrial Security, Fire, and Police Chiefs, or their repre-

sentatives, in that order.

2. Master Emergency Plan

a. Industrial Security will be responsible for:

1)

2}

3)

4)

Preparing a ‘Master Emergency Plan and furnishing copies to

concerned operating and service departments.

Providing guidance to operating departments in the preparation
of Local Emergency Plans, and integrating such plans into an |

effective overall plan of action.

Preparing a Radiological Emergenéy Plan in coordination with
Health and Safety and the concerned operating supervision and

service departments, and conducting periodic tests thereof.

Seeing that all equipment installed in a facility for the continu-
ous monitoring and detection of radiation and other emergency
situations is properly tied in with the overall emergency alarm
and communication systermn, and that the system is working

satisfactorily.

In coordination with the concerned departments or units, Industrial

Security will establish and include as a part of the Master Emer-

~-gency Plan the following:
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i) Plans for the type, location, and guantity of emergency sup-
plies and equipment. to bDe maintained or procured, and for
periodic checks to ensure that such xtems will be a.va.zlable as

planned.

2} A Master Evécua’tion Plan. Planned evacuation roﬁtes and
| Emergency Assembiy Areas wdl be made known to all person.
nal by means of marklng, szgns and maps posted in various
' bulldzngs and areas, perzocuc drills, and by other means

deemed necessary'by Industzrial Security.

V3) Notification lists and plans for the specxal services and eqmp-
ment to be made. avaﬂable in the event of an emergency by

emergen y supporf. groups,

c. Cadre of .Key Personne.t a.nd_Alterné.te Controi Center

1. Cooxdination of Serlous Emergencv Requiring wia.ndgement
" Decisions

In event of Ciiri} Defense Ale;"t, or Vﬁf_hen any emergency of such
sé,riou-'s'hature ‘occurs as to require close coordinated act on of
‘ofﬁc.ials”, or policy decisions, the Office of the Director of
Iﬁdustﬁria} Sec‘ﬁ;’ity will function as.a joint Control Center to
simultaneously ‘receive _comn&nications via radio, public
address, and intercom. Key personnel and Department Heads

ha.ving action re sponsibility will convene here,

2. Alternate Gontrol Center and Emergency Communications Point
In _evént_' of .a.'n emergency which seriously impairs co.mmunic';a‘—
tions, a mutual agreement with Rocketdyne permité AT errﬁer-
gency personnel and Management officials to conveéne at the :
Rocketdyne Control Center at either Santa Susana.,' ‘or Canoga-
Pai‘_k, to carry on emergency communications and such other
liaison as may be necessary with the AEC, press, Corporaté

Offices, etc.

' B. Public Relations
. The Director of Public Relations will coordinate all Public Relations

matters, including the issuance of public statements, press releases, etc.;
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liaison will be maintained with the Control Center. . The Director of Public

Relations will be responsible for:

1} Delegating responsibility and authority to certain individuals for =z1l
press, radio, and téle#ision* contacts, and furnish the names, addresses, and

home telephone numbers to the Director, Industrial Security.

2) Maintaining public relations emergency center on a twenty-four hour

basis during an actual major emergency.

3) Planning and arranging, if necessary, for escorts to guide press,
radio, and TV representatives while on the plant site in accordance with Health

and Safety é.xi’d‘lndustria_.lﬁ Security regulations.
C. Material

The Director of Material will organize, plan, and direct the activities of
Traffic and Purchasing pe_rsonhel, utilizing equipment and or facilities as re-

quired. The Director of Material, or his designee, will be responsible for:
1. Traffic
| : a) ?zoiriding Company-controlled vehicles as required.

b) Plarining for ard providing vehicle operators as required.

c) Directing transportation of materials and personnel.

d) P’lannin'g-' for and providing vehicle fuel during emergency periods.

e) VMa.int‘aining up-to-date lists of equipment operators, their
names, addresses, and home telephone numbers,

f) Determining vehicular requirements, preparing plans and pro-
vidihg for emergency vehizle evac._.ation of personnel.

g) Coordinating with other Divisions af North American Aviation,

' Inc

number of operators, etc

., and determining the quantity and type of equipment and
., available on a mutual assistance

basis. '
h) Participating in drills and tests relating to the Al Master

Eme rgency Plan.

i} Providing vehicle dispatcher, if required, for the Control

Center during actual or impending ernergencies.
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j} Planning and preparing for adapting standard vehicles to meet
spe_ﬁ:ialcmergency needs, such as adapting trucks or station
wagons to ambulances by the use of adapters to support

stretchers.

2. Purchasing

a} 'Emei'g'ency ordering of needed supplies and spare parts."

b) Requesung technical assistance in disassembling, everhauhng,

and repairing eqmpment

fé) _Planxu-ng f(_)r. go;:.ng cutside the local area to locate needed.

supplies,

D. Plant Engiheering :

. The Plant Engineer w'ill-organize, pian, and direct the activities of
Plant Enginéering and MaintenanCe personnel, utilizing equipment and facilities

as reqmred The Plant Englneer wﬂ.l be respon51ble for:

1) Estabhshlng and malntauung emergency evacuation routes and assem-
bly areas both 1nternal and external and identifying them by’ prominent ly posted

. signs in accorda.nce with cntena established by Industnal Sec unfy

2) Prepar1ng lists of supphes ‘and equipment (1nclud1ng quantitie s)' re-
lated to- normal Pla.nt Englneenng act1v1txes, which will be needed during emer-

- gencies, a.nd furnishing coples to Industrlal Security.

3) Acquxsxtxon storage, preservatlon control, and periodic checking of.
emergency supplies and ‘equiprnent related to Plant E*xg].neerlng and Maintenance
»fun_.ctlons, and providing Industrial Security with current lists of such supplies

and 'equipment which reflect type, location, and quantity.

4) The development of a Plant Engineering Emergency Plan for each
working shift and for off-shift operations. The Plant Engineering. Emergency
. Plans must be com.pa.tib_lé with the Master Emergency Plans developed by

Industrial Security and shall include:

a. Establishment of tasks which should be performed, and as si.gnrrient
"_of gr'oup' responsibilities, 'Emergency activities will include the fc gt
- 1) Assisting in evacuating injured pei'sonnel.

2) Closing valves to isolate ruptured gas and water lines.
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3)

5

5y

6)
7)

8)

9)

10)

11)

12)

Extinguishing fires as directed by the Fire Department.
Rem‘oving debris, cutting openings through walls, floors, and
roofs,‘ and removing or breaking through jammed doors.

Furnishing emergency lighting and power, and de-energizing

circuits as required.

Shutting dewn machinery and process egquipment,

Providing barricades,

Neutfalizing or controlling ruptured tanks, lines, pressure

vessels, etc.

Ciosing windows, vents, and other building openings as

- required.

Examining buildings and grounds following 2 major emer--
genéy for structural weaknesses, equipment ready to fall,
live and exposéd electrical wiring, escaping gas or dangerous

chemicals, damaged bottles or tanks of flammable gases.

Inspeciing plant and equipment to determine the e'x?:enf of
damage and repairs required and taking appropriate action to
cover and protect equipment, tools, records, and do'c'ux'ne‘nts

from additional damage or deterioration.

Making emergency corrections of unsafe conditions, estab-

h’.shing salvage areas and relocating damé.ged equipment and

repairing machine tools, equipment, building utilities, 'builc_l—'

ing structures, etc.

5) Training of assignad Plant Engineering personne‘l and conducting

drills in the use of emergency equipment and supplies, the performance of res-

cue operé.tions, and the accomplishment of tasks to be performed during major

emergencies.

6) Participating in arills and tests of the Master Emergency Plan.

7} Maintaining maps noting locations of all main shutoff valves for

-li.quids, gases, and utilitie s, and identifying such valves by means of signs. -

8) Preparihg plans and recommendations for emergency power, water,

and communications.
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' 9) Coordmanng w1th other DlVlSlOnS of North Amenca.n Awatlon Inc. to
determ:l_ne t.he qua.nnty and type of equlpment that Would be avallable on a mutua.l L

: 'a.s st stance bas1 s. LR
E Pe r sonnel

'I‘he Dll‘eCtOI of Personnel w111 orgamze pla.n, and dn'ect the act1v1t1es
. of his. personnel ut111z1ng equlpment and facﬂxtles as reqmred ‘I‘he anector

: of Personnel or-. hxs de51gnee Wlll be responsxble for"
E :"fl) .Prov1d1ng counsel and mforma.tlon to employees. A
2) ..Lccafung.vhousmg: fo.;-- we1t1g_g :eme;‘gency vte_a.ms; :
e 3) Prov1d1ngfoodfor emergency 'te‘e.fne; | |
3 ~v_‘4...'):{v.l_.1a.150n w1th local pubhc and przvate Welfare agenc1es. :

o ' .E)T-;;j.tiKeepmg records of per sons kJ.lled a.nd 1n3ured and not1fy1ng next of

6) .'¢Prov1d1ng 1nd1v1duals to a.ct as messer-gers and for cler1ca1 a.nd typ1ng" -

A:_Jf;‘.pools, _as reqmred
F Med1ca1

o The Medlca.l D1rector W.Lll orgamze, »plan, and dlrect the a.ct1v1t1es oi
»;:-._Medlca.l person.nel utlhzmg eqmpment and fac1ht1es as reqmred. ‘I‘he Medu:al

".-'i.iDLrector mh be respons1ble for..

1) Proxnd:ung prevenuve hyg1ene, _fn: st ald med1ca.1 treatxnent and hos— -

- pltal servuze to support the Dlrector of Industrla.l Secur:.ty. .

2) Dlrectmg the overall mechca.l funct].ons. :

3) Assun.ng tha.t adequate med1ca.1 supphes and eqmprnent whzch w:.ll be

' needed dur1ng an emergency are avallable.

‘ 4) The development of a Medlcal Departmeut Emergency Plan for each
;Lworkxng Wh.lft and for off- sh1ft operauons. , The Mechcal Department Emergencyf?{
Plans must be compatxble thh the Master Emergency Plans developed by Ind‘us—:_ |

"tr1a.1 Secunty a.nd sha.ll mc’ude : - Sl - o

a) Identxﬁcanon, locat:xon and extent of capab111t1es of hospxtal and

chmca.l faczhtxes to be utzhzed
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b) Names, addresses, and telephone numbers {residential, exchange,

and office) of doctors from outside medical facilities that can be called updn,

c) Identiﬁcati'on, location, and extent of capabilities of ambulance

service to be utilized.

d) Training of Medical Department personnel and conducting driils in
the use of emergency equipment and supplies, the accomplishment of tasks to
be performed during major emergencies, including identification and care of
casu&lties. ' '

e) Participating in drills and tests of the Master Emergency Plan.

f) Coordinating with other Divisions of North American Aviation,
Inc., to determine the quantity and type of medical equipment and the personnel

which would be available on a mutual assistance basis.

- G. Health, Safety, and Radiation Services

The Director of Health, Safety, and Radiation Services will organize,
‘plan, énd direct the activities of Health, Safety, and Radiation Services pers.'oz_x-
nel, utilizing equipment and facilities as required. The Director of Health,

'»S'afety, and Radiation Services will be responsible for:

1} Preparing lists of supplies and equipment {including quantities) ré.— ”
lated to normal Health, Safety, and Radiation Services activities, which will be

needed during emergencies and furnishing copies to Industrial Security.

2) Acquisition, storage preservation, control, and periodic checkxng of
emergency supplies and eqmpment related to Health, Safety, and Radiation
Services functions, as required by Industrial Security for implementation of the

Master Emergency Plan.

'3) The development of a Health, Safety, and Radiation Services Emer-~
gency Plan for each working shift, for off-shift cperations, and for emergéncies
AWhiCh may occur off Al premises in _which the Company nﬁayv be involved, e.g.,
incidenté i‘nx}olving carrie_rs of radioactive fissionable materials on public :
streets and highways. The Emergency Plans must be compatible with the

Master Emergency Plans developed by Industrial Security and shall include: -

‘a) Assessing and maintaining current 1n.format10n on the nature and

‘ magmtude of radiological hazards.
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b) Prov1d1ng monltorlng assistance and hazards svaluation advice for -

emergencv team rescue and conta.lnment act1on. »

c) De_termlmng pernuss:.bl_e _ra.dlatlon exposures for personnel’

Anvolved.
- d) Advising.hldgst'rial 'b'Se'cur.ity representatives as to:_
1) Emergency’fAi'ea radiological‘périmeter zones.

2) Dev1a.t10ns to planned evacuation routes and Emergency

‘Assembly' Areas due to ra.dla,uon.

3) Decontam1na.t10n sealing, and containment procédures per-
tam1ng to the mm1m1zat10n and confmement of racholog:.cal

hazards. B
4} Ref—,entry 6f.>p‘ers..onhe'1 to emergenéy areas.
5) _'Pei' sonnel fadiafién prote_ctidn methods -ahd dévivcés. '
e) Consultation: a.nd dx.rectxon of safety aspects of emergency
.i_"_;:-opera.tlons. ”

f). Exanunlng bullamgs and grounds following a ma.;or emergency‘

.emergency hazards a.nd unsa.fe conditions.

g) 'Inspecting equipment- 'pr'ocesses and safety devices before sta.rt—':'

up to 1nsure safe operatlon after a ma_}or emergency.

h) ‘Training of assxgned Health Safety, and Radiation Serv1ces per— .
sonnel and conduct1ng drills in the use of emergency equ1pment and supphes and
‘the. accomphshment of tasks to be performed during major emergenc:.es, as Te-

..-qtured by the Master Emergency Plan.

i} Prepa.rl.ng and malqtaxmng ma.ps and safety reports 1dent1£y1ng

-existing physical hazards. '

| 1) Proceéss hazards..

_Z)VV HaZé.rdous materials.

3) Ha'zax;zdov;.xs»vs_torage areas.

Copies to be furnished Industrial Security.
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H. Operating Departments.

1. Local Radiolcgical and General Emergency Action Plans

Each department or project responsible for areas of possible critical-
ity, high ra.d:.a.txon or contamlnatlon, must prepare and maintain a Local Radxo- '

"logical Emergency Plan for each such area under its jurisdiction.
2. General

In the event of a rad1010g1cal or other type emergency, operating per-—v
sonnel in charge of a local area will, in accordance with loczal plans, be respon-

sible for:

a}) Taking immediate action to prevent or m,.mrm_,e injury or damage

to personnel and property Wz..}:un their area of jurisdiction,

b) Providing instructions and advice to Industrial Security and Health
and Safety representauves as to materials and equipment involved in radlologl-

cal emergency areas and spec1a1 hazards and problems that may exist.

c) Providing support for emergency team action for containment of
r’adiologi‘cal hazards in conjunction with Fire, Police Units, and the Health and

Safety Units, as may be neces.s_a.ry.

1. .Supe rvi sors wili:

1. Follow local emergency plans, and upon notification, direzt evacua-
tion from the1r area and proceed to the Emergency Assembly Areas, following
evacuation arrows and signs qmckly and carefully; and assist in the control of

their personnel in the Assembly Area.

2, Direct internal emergency action in accordance with local emergency _
plan to shut down processes avd equipment to prevent or minimize injury tc
parsonnel, and to protect 1ac1ht1es, equipment, products, and records of the

Compan+ and Government.
3. Assist Industrial Security personnel as requested.

4. After "ALL CLEAR'" has been given and re-entry into buildings or
areas has been authorized, evaluate condition of their area and report unusual

findings to Ind sstrial Security.
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' 5. Supervise rehabilitation of the area after the incident has been con-
tained. Industrial Security will be in charge during.the emergency action phase;-
a,"t-‘the conclusion of the emergeﬁcy action phase, control will -reve:t back to the_ .

‘norma.l cha1n of Depa,rtmenta.l comma.nd

6. Check equlp::nent p_rocesses, and safety de v1ce;> before startup to

insure safe operat*on

J. Employees Wlll' :

'I’ake asglgned emergency ‘action in accordance with their local emer-
gency plan to shut down processes and equipment to prevent or minimize 1n3ury
tG peruonnel and to protect fa.c111t1es, equipment, products, and rzrords of the’

Companyvand Government, .

‘2. Consider pérsonal sa;fety_ first, and if'netified, evacuate tc their _
Emergency»Assembljr Area.'by following evacuation arrows and signs'c'piickly' and
carefully, report to thelr Supervision and remain in Emergency Assembly Areas

and 1i sten for 1nstruct101 and announcements by Indnstrzal Security.

3. In event of va11 Defense A_Iert take emergency action as d1rected b',
Pubhc Address notification. .

4. Assist Industrial Secu_r_i_tjr-personnel as reques‘ted:
. 5. In the event of a fire, use local fire extinguishing eguipment wheére
possible. ' » . -
6 A551st in rehab111tat10n of the area aftex the 1ncxdent ha.s been ‘
conta1ned '
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V. TERMINATION OF EMERGENCY

~ Announcement of termination of emergency will be made by Industrial
Security Control Centérs when notified by the Director of Industrial Sec:rity, or
his designated representative.

- Détermi‘na}:ion.that buildings or areas previously evacuated are safe for r=.
entry a.nd occupancy will.be based on the survey and recommendation of the

Emergency Team.

v In the case of Radiological 1nc1dents, the "ALL CLEA.R" will be announced
_ by the Industrial Security Control Centers when notified by Health and Sa.fety
that the building or area previously evacuated is safe for re-entry in whole or in

. part.
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